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NOTE 


Many of the chemical terms in this book 
are so outdated you may not understand 
them. If you don’t already have GRAND- 
DAD'S WONDERFUL BOOK OF CHEM- 
ISTRY, get one. It has a dictionary of over 
2500 definitions and synonyms of vague 
and old-fashioned terms for chemicals, 
plants, processes, etc. 


Italso details the 19th Century methods 
of home manufacturing of most chemicals 
and substances you will need, from simple, 
easy to get raw materials. 

GRANDDAD'S WONDERFUL BOOK 
OF CHEMISTRY can be bought from 
Atlan Formularies and other dealers for 
$22.00 


INTRODUCTION 


Dick's Encyclopedia of Practical Recipes 
and Processes was first published in 1872. 
It details methods for making everything 
from deadly poisons to high explosives, 
narcotics, shoe polish, all the most popular 
patent medicines of the day and ketchup. 

When that book was published, most of 
those who would misuse its information 
were in prisons or nuthouses. The rational, 
lawabiding person was trusted with no 
end of potentially dangerous materials. He 
was also trusted to teach his children the 
dangers of anything they were permitted 
to use, such as fireworks. His children 
were trusted, not only in playing with the 
fireworks safely, but they were also 
trusted not to cause damage to property 
or to other children. 

There were very few injuries; less than 
kids got from falling out of their neighbor's 
apple trees. 

Since the:governors trusted the people, 
the people accepted the responsibility 
imposed by that trust. In the same sense, 
the children accepted the responsibility 
imposed by their parents’ trust. 

As more people were born into our 
society who were mentally defective, or 
just naturally stupid and irresponsible, 


many wonderful things were made illegal. 
In 1934 firearm silencers were outlawed. 
As one of the noisiest children in Brooklyn, 
I didn’t miss silencers. At the same time, 
automatic weapons were also outlawed. I 


didn't. know about that. I took it for 
granted that as soon as I got bigger I 
would own a Tommygun. 

When I was seven I remember buying 
firecrackers for five cents for a packet of 
20. I liked to put them under tin cans. 
Often I would spend hours building 
elaborate fortifications for my toy soldiers 
just so I could blow them all up. 

I never suffered an injury worse than a 
flash-burn. I never knew anyone who had 
been seriously hurt. When anyone was 
damaged the tale was passed around and 
elaborated on but such stories just served 
to make the rest of us more careful. 

Later, in Chicago, I remember fire- 
crackers were made illegal. This shot the 
price up to 20c for a packet of 20. The torch 
of Al Capone was passed down to 
teeny-bopper gangsters and there seemed 
to be more firecrackers sold illegally than 
had been sold when they were legal. 


Then there were injuries aplenty. Many 
people were hurt when packs of fire-s 
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crackers were. set off in crowded street- 
cars or elevators. Since firecrackers were 
illegal there was no instruction or parental 
guidance. Also, since the normal, open, use 
of firecrackers was out of the question, 
their abnormal and destructive use was 
the rule of the day. 


Today, the average fire marshal is 
dedicated to removing all fireworks from 
our society. I agree with most of their 
arguments. Fireworks are unsafe when 
used only by those who have no respect for 
the law. 

But since the main harm is caused by 
the irresponsible and dimwitted in our 
society, then those elements must be 
suppressed, not the rational ones. I'm just 
selfish enough to want the moron or the 
psycholic to be confined if his freedom 
‘akes away mine. If he is not to be trusted 
with fireworks, guns, etc., then let him be 
put in a nice place where attendants or 
guards can control the traffic in potentially 
dangerous things. 

Do we live in a nation-wide mental 
institution, where the police officer is 
supposed to function as a nuthouse 
attendant, seeing that none of us have 
anything sharp, lest a real sickie hurt 
someone? To Hell with that! 

Aleoholies, improvident and violent 
drunks, spurred the adoption of Pro- 
hibition. This took away the freedom of 
the responsible social drinker and built a 
criminal class which is still a fixture 
decades after Prohibition has ended. 

So enough of editorializing. When the 
Law comes to its senses, or is made 
ineffective by just too many boobs, you 
will be free to play with potentially 
dangerous materials to your heart's 
content, 


Even if you are responsible and 
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intelligent, knowledge of the materials and 
processes is necessary to avoid injuries. 
Such knowledge is now pretty much 
limited to professionals who use such 
technical methods and machinery that the 
layman is effectively barred from their 
field. 

However, Granddad made just as good 
stuff with simple hand tools and such. So, 
since you have this book, you should be 
pretty safe. 

You must realize that Granddad learned 
from the ground up and had a thorough 
understanding of his materials. You ought 
to look up each chemical and study its 
specific hazards, flashpoint, ete., before 
pulverizing it or mixing it with other 
chemicals. 

Always wear goggles when working 
with any quantity of potentially explosive 
material. Even a small accident can blind 
you. If you are not blinded, particles of 
matter in the eyeballs can cause agony for 
months. Simple goggles prevent this. 

Leather gloves are useful, also, to 
prevent flash burns, which can be severe. 
The hand protectors described on page 48 
are required when working with materials 
like potassium chlorate or other explosive 
substances. 

When following these formulas it is 
suggested you make your own chemicals 
as shown in GRANDDAD'S WONDER- 
FUL BOOK OF CHEMISTRY, $22 from 
Atlan Formularies. 

Modern chemicals have a greater purity 
and so would probably be a lot more 
powerful than those described in this 
book. This could cause your fireworks to 
be far more powerful than you want or 
expect them to be, thus leading to a lack of 
control, which is a danger in itself. 


KURTSAXON MAY, 1975 
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The Scientific American Cyclopedia 1903 


Pyrotechny. — Asteroid Rocket. — Compo- 
aition for 1 1b.: ‘Niter,80z.; fine charcoal, 
oz.; No.2 charcoal, }¢'02.; Sulphur, 2 oz; mé 
powder, 156 02. 


Bursting Powder. 


Nunnber., 


Meul powder 
Grain powder 
Charcoal. 


Chlorate Meal Powder. 


Number .... 
Chlorate of potash. 


work | we 
we | oo 


‘harcoul, fine, 
Sulphur... 

To Represent Cordage in Fireworks, Anti- 
mony, 1 part; juniper resin, 1 part; niter, 2 


parts; sulphur, 16 parts. Mix and soak soft 
ropes with the composition. 

mmo and Sparkling Fires.—1, Meal pow- 
der, 4 parts; charcoal, } part. 

2.’ Meal powder, 16’ parts; niter, 8 parts; sul- 


Phir, 4 parts; charcoal, 4 parts. 
5 fq Meal Powder, 10 parts; very tine glass dust, 
rts. 


. Meal powder, 8 parta; very finely powdered 
porcelain” parts, Thess rea can belarranged 
Very effectively as stars, suns, eto. For in- 
stanog, provide a olreular disk of hard wood, 
in. in diameter and 1 in. thick. Nall to this 
5 apokes of wood at equal distances from one 
another, and 15 in, long. Nail also to the back 
of the central disk a strip of wood about 2 feet 
long, # inches wide, and 3 inch thick. By 
means of this you can screw the whole piece con- 
Yenlently to Your firing post. On each of the 
g f cave of brillant fire, supported at 
ite end, and connect the mouths of with 
Ved Chinese, Fire.—1. Meal powder, 18 parts; 

nese Fire,—1. Ms 5 

niter, 10 parts; sulphur, 4 parts; charcoal 4 
parts, iron borings, 14 

2. Me hur, 8 parte; 


jeal powder, 16 parts; “sul 
sharcoal, # parts: Iron borings, 7 parts. 

3. Meal powder, 8 parts; niter, 16 parts; sul- 
phur, 3 parts; ebareoal; 3’ parts; Iron borings, 


on, Some Colored Fires (Bengat 
Lights}, Used tn’ Pyrotechny. By Sergius Korn 
(St. Petersburg). —In preparing colored 
fits for freworks by mbane of ths weual 
formule given in many manuals of pyrotechny, 


it is often very necessary to kuuw the quick- 
hess of burning of colored fires, ag in'some 
cases, as decorations and lances, they must 
burn slowly; in other cases, as wheels, atars for 
rockets,and Roman candies, they must burn 
quicker. Working for some months with muny 
compositions ot such kind, I prepared three 
tables of colored fires (red,’ green und violet), 
where every formula with a higher num! 
ber burns quicker than a fire with a lower 
number. For instance, No. § burns quicker 
than No. @and slower than No.4. These tables 
will, I think, be of much assistance in the pre- 
paration of fireworks. 


Green Colored Fires.— 


Potassium: Barium 
Per cent. Per cent, Per cent, 
1 38 40 ca 
2. 28 48 33 
5. 18 oO 2 
becey ach og 
Pn ae se 
at 1 68 al 
i. 10 60 2 
12. 5 69°56 21 
13. a. 70 a1 
st a5 10°5 21 
u 8 a 21 
Red Ovlored Fires.— 
Potassium Btrootium Carbon 
No, Chiorute. Nitrate. Sulphur re 
Percent Percent. Percent. Per cent 
40 8a 18 3 
rod 6 19 2 
2 51 a 2 
55 2 2 
2 58 5 16 
13 80 2 1 
6 86 22 12 
15 a 21 3 
2 13 ic 22 1 
1. 12 id 23 1 
i. ay 86 2 1 
BR, 10 67 2 1 
13 10 67 cd ow 
O25 J 22 om 
9 68°35 2 065 
Violet Colored Fires.— 


Potussium Caicium Malachite 
No. Ghiorate. Carbonste. powdered, Sulphur. 
Percent, Pereent. Percent’ Percent. 


2 4 15 
2B 5 b 
2% 1 b 
mm 9 16 
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5, 2B 0 15 
6. 21 13 51 
1 20 u 15 
8, 18 16 1b 
9, 16 8 18 
10°. 15 19 15 
n- B 2 5 
BR ul 33 15 
3B 10 % 15 
i 8 28 15 
16. 6 8 15 


Colored Fires for Theaters.—We give below 
a table of the composition of the mixtures 
commonty employed for colored fires in tab- 
leaux, eté, ‘These fires, however, should never 
be used within doors, as the gaseous products 
of some of them areéxtremely polsonoua. ‘The 
lime light lanterns and lenses of suitebly ool- 
‘ored glass have now been generally substituted 
tor these fires, and give much better results. 


TAS exat alee 5 
(Green| Red |Yellow)Blue, White 

Chiorate of H 

pot 32-7] 29°7 545) 
Sulpbur 98) 17-2) 23°86) co) 
Charcoal... .. 52 17 38) 18", 
Nitrate of ba- 

ryta 52-3) 
Nitrate of 

strontia.. 45°) 
Nitrate of 36- 

tee 98) 
Ammonium 

sulphate of| a 

copper .. R 
Saltpeters. 27° 628) Co) 
Black gui: 

phide of an-| 

timony,. 57 8 
Floury ‘gun- 

powder .... 6 


It is hardly necessary to mention that great 
care is required in mixing these materials, and 
that each should be pulverized separately. 


Firesor Lights, Colured.—Vhege fires serve to 
illuminate; hence intensity of light with as 
littlesmoke as possible is aimed at. Inthe pre- 
paration of such mixtures the ingredients, 
which should be perfectly dry, must be re- 
duced separately, by grinding in mortar 
or otherwise to very fine powders, and then 
thoroughly but carefully mixed together on 
sheets.of paper with the hands or by means of 
cardboard or horn spatulas. ‘The mixtures are 
best_ packed in capsules or tubes about 1 in. in 
diameter und from 6 to 12 in, long, made of stiff 
writing paper. Greater regularity in burning 
issecured by moistening the mixtures with & 
little whisky and packing them firmly down 
in the cases by means of a wooden cylinder, 
then drying. “To facilitate ignition @ small 
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quantity of a powder composed of mealed pow. 
16 parts; niter, 2 parts; sulphur, 1 part, and 
gharoom 1 art, loosely twisted in thin paper, 
is inserted in the top. ‘The tubes are best ted 
to sticks fastened in the ground. 


White Lights— 
Saltpeter........ 4 on 
Sulphur. .7": 1 oz. 
Black sulphide of antimony..... 1 oz 
Yellow Lights. — 
4 on 
2 on 
02, 
1 oz 
40 oz. 
45 oz. 
180 oz. 
1 om 


1. Chlorate of baryta. 
Nitrate of baryta....: 
Bulpbur.. f 

2, Chlorate of potash... 
Nitrate of buryta 

Sulpbur......./..... 


Bei Ao, 
e 
al 


HABER 
& 


Hema 
g 
g 


ere 
& 


For colored fires, where the mixtures are. 

aited in shullow pans and muintained by ad- 

litions of the powders, the compositions are 
somewhat different, 
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Sulphur, 
Sulphate of copper, 
Green Fire.— 
Niter,..... 
Sulphur. 
Nitrate of bar; 
Lampblack .. 


Bengal Fire— 


From the Western Druggiet : 
Red Fire. ~ 
Strontium nitrate.. 
Potassium chlorate... 
Shellac, in coarse powder. 
Mix. 
Green Fire.— 


Barium nitrate. 
Potassium chi 
Shellac .... 


Mix. 
Violet Fire.— 


Potassium chlorate. 
Mix, 


Purple Fire.— 


Copper sulphide. . 
Strontium nitrate. 
ome) 
Potassium 
Shellac, 


Mix. 
On account of the calomel, this must 
burned indoors, 
Yellow Fire,— 
Sodium nitrate . 


Mix. 


Blue Fire,— 


Copper ammonia guiphate........ 3 
Potassium chlorate... 
Shellac 


RRRS RRR OR 


oz 
oz, 
on 


HOE, OH 


He 


3 
g 


ui 


np 
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Froe-Pointed Star. 
Number. 1} 2 
Meal powder . 3] — 
Sulpbur....., 3] 2 
Nitersictsehosr Bw] 6 
Sulphide of antimony 1} oi 


Spur Fire, for Flower Pots and Star Candles, 


Number, laa 


Flower Pots, Composition for.—Niter, 18 
parts: sulpbur, 8 parts; lampblack, 6 parts, 


Gerbe. 


Tvoo | Sets! wo 
we! wowl o 


The Mixture for Gulden Rain is Concent of.— 


Niter 


Gum arabic... 


All the materials used in ‘freworke must be 
tn'thestate of fae powders and porieney dry. 


-—The éomponent parte of gun- 
powder are saltpeter, sulphur. and charcoal, 
sed in the f ae proporti 
1. Engi powder.. Po Raltpeter, 7% parte; 
sulphur, 10 parts, Charcoal, 45 parts, 
2. French powder.—Salt peter, 7 15 parts; 
sulphur, ibs parte charcoal, 125 
ich. sporting powder.— pete. 169 
as ey oulpous. ur, 96 parts: charcoal, 13°5. 
blasting powder. artpetee Ge 


SEI ELAR ES: TESPTRES | ATS RAE de 


‘parts; sulpbur, 20 parts; charcoal, 18 parts. 

‘Phere are a number of variations of the above 
receipts, but the difference, which is purely @ 
tmaatter of opinion, consists principally in vary. 
ing the quantity of enlphur or charcoal e- 
ployed, 


Inflamant. 
2 3 

1 1 

6 a 

8] BR 


Lances.—t. Lances are small paper cases, two 
to four in. ia diameter, filled with compos 
and are used to mark ‘the outlines of figures. 
‘They are attached endwise to light wooden 
frames or sticks of bamboo and connected by 
streamers or quick match, The following are 
some of the compositions used in these: 


Lampblack.......°. 
Nitrate of strontia, 
Sulphate of copper 
Nitrate of baryta, 


2 Lances are used in making up devices, 
as ni mottoes, wreaths, and soon, They 
consist of small cases, generally made about 
vt Of an inch in diameter, that 1s, round a piece 
Of glass or brass rod or tube of that size; tubes 
are always best for these small formers. The 
cases are about 2 or 246 im. long, with one end 

inched or turned in. ‘Two rounds of thin 

lemy or Gouble crown white paper, 
will give sufficient thickness an¢ 
the case. ‘The cases, when dry, are to be filled 


with either of the ‘compositions in the same 
way as golden rain: 
positions for Lances. White.—1. Niter, 
16 parts; sulphur, § parts; meal 
2. Niter, It 


powder, 6 parts, 
parts; sulphur, 4 parts; méal pow- 


wl 


Tegulus 
realgar, 6 parts; shellac, 
part give a bluish 


Yellow.—1. Chloride of potash, 72 : 
oxal. soda, 60 parts; stearine, 6 parts; sulphur, 
PE 
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3) 4) 6) 6) 7) 8) 910/11 12113 


5| 3) 714] 4 
8] 5| oie) 8 


Meal powder.. 
Sulphuret of 


Litharge, fine 
Orpimént, or 
realgar....°. .|—| 
Vegetable biack|—| 
Nitrate of lead.|—| 


Compositions for Pin Wheels, etc.— 
Common. Brilliant. Chinese, White. 


a0 


16 


it 


i) 


‘ick Match.—Make a thick paste of gun- 


Qui 

powder and hot water, with a amall quantit; 
Of gum init, ‘Take about four strands Of oo 
ton, such as is sold in balls and used for making 
the ‘wicks of lamps, steep this in the solution of 
niter used for mailng touch paper, and wring 
itasdry as possible; then rub it well in the 
gunpowder paste till it is thoroughly covered 
with it, One end of the cotion may be 
through a small funne!, whose mouth is not 
more than gin. in width, By this means, if 
the whole Tenth of the cotton is “drawn 
tl it 6 superfiuous paste will be re- 
poe! and the match will be of @ nice round 
form. "Hang it out of doors on a dry day, and 
when it is nearly dry coil it upon @ tray or 
paper, and dust it over with meal powder. In 
winter it will nut be sufficiently dry for use 
under a week, When thoroughly dry it should 
be stiff and hard, and the less it is bent or 
doubled the better. To use this match for con- 
necting the mouths of different fireworks, or 
clothing them, as it is termed, make some long 
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Paper tubes round a wire former which bas a 
diameter of not less than yin, ‘These pipesare 
threaded on the match, and have a piece cut 
away at their sides wherever they are inserted 
Into the mouth of a ease, in order that the 
match may re and convey ita fire to 
‘the priming of the cases. * 


Silver Rain, 


6 
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Niter, 8 


ur, 134 0z.; meal powder, 2 0z,; fine 


el sla ¢ 02.; No. 2. charcoal, 154 02. 
[eee ees 2. Niter, 8 0z.; sulphur, 156 oz.7 meal powder, 
2/2) ¢ B4ou fine charcoal, 2 0z.; No. 2 charcoal, 
02, 
fa ice 8. Fine fire.—Niter, 8 oz.; sulphur, 2 02.; meal 
= | 7] 2 powder, 236 0z.; fine ‘charcoal, 4 02, 
=|) alas Roman Candle. 
=| - | 10 1 
Numbor.....| 1] 2) 3] 4! | 6| 7] 8] oliolin aalis|i4 
Sulphur.....] 4! 2) 3 
Chareoal ..::| 3) 3) 1 
2) 3/4] 5 Nite. 3} 2 4 
ali ‘Meal piwder.| 8) 6) 5 
z) si c1= 
5 8 
6] we] 4] 8 
Rockets. 


‘Number, 


‘Sulphur, 
Chareoai., 


Steel things. 


1 Bir 


Roman Candles.—To Make a 5% Roman Candle, 
qetirogure a straight piece of Brass tube, $6 of 
gainch extornal dlanieter and 164 inches fong. 

w or file off a piece, oh long, Fig. 
This ie for the star former, aud ia drawn of the 
correct size, 

In the other piece, of 16 inches, fix a handle, 
ag shown, in ditninutive, in Fig. 7. This is for 
the cage former. It should be filed smooth at 
the end, 

‘Take another piece of brass tu of an 
inch external diameter and about. 1é¢ inches 
long. In this also Ax a handle, or fix it into a 
handle, Fig. 4. Invert it, and set it upright in 
a flower pot, filled with sand or loose mould, 
Melt some jead in a ladle, and pour it slowly 
into the tube, leaving room for the air to es 
cape up the side, till it ig full. If the lead is 

oured in rapidly, the confined air, expanding, 
jerk the metal ‘up, and may cause serious 

injury. A pound or more of lead “ll he ze 
quired. When cold, drive the end of the lead in 
with a hammer, and ‘le in smooth. This is for 
arammer. 


‘Take a piece of deal, Fig. 6, about 12 inches 
Jong, 6 inches broad, and $4 inch thick; and, on 
the top, screw a handle, like one on a serubing 
brush. ‘This is for a rolling board. An iron 
door handle would answer. A wooden one, 
however, about an inch thick, not cylindrical, 
but slightly flat, and rounded at the hg ortleg 
Reo as it gives more purchase for 


Siar Hens ane ot San aaa 
the 0! }, in whicl 1e distance 
tween the Ee a is Bears pte dotted 
dn iy an inch, is for a gauge, 
with which to measure the external diameter of 
the case. Write upon it, % space. 

Procure some 60 Ib., 70 !b. or 8 Ib. imperial 
brown paper; the size of a sheet will be 29 in, 
by 22. it a sheet into four equal parts, each 
1, by 114; paste the four pieces on one side, 

lay them on one another, with the pasted 
ay Speers, Dae. ee fourth ploce Raye 
pasted side downward, upon the 
side of the third piece. Turn them over: take 
off the now top piece, and lay it flat on the , 
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near edge of a table, pasted side upward. 
‘Take the Orme ‘4 yan ae the tube all 
over. Lay it along theedge 6 bend 
the paper over wlth the fingers of Poth hands, 
and roll it tightly up, until the external diam- 
eter of the case about fita the Fig. & 
Tf the paper should be too long, of course a 
piece must be cut off; if it should not be long 
enough, more must be added, taking care to 
bind in the second piece with three or four 
inches of the first piece; for if the whole of 
the first ei be rolled up before beginning 
tie second, the latter, when severe probably 
slip off and spoil thé case. case baving 
been rolied up. take the handle of the former 
in the left hand, the case flaton the near 
side of the table the rolling board, Fig. 6, 
in the right band, press the front part of it on 
the case, and drive it forward five or six times, 
like a Jack plane, letting the handle of the 
TRE eR dae ee Ba, oe a 

ighten the case, ant ler wi os 

‘The rormer muse al be pasted before 

6 former must always 
rolling @ case, to prevent ite sticking. It 
should, likewise, be wiped clean with a damp 
sponge before bel: jaid aside. Brass tubes 
keep clean a much longer time {f lacquered. 
‘To lacquer them, clean them with very fine 
giasg paper; make them hot by the fire, till you 
an just bear them on the back of the banc 
then, with a camel's hair pencil, wash thent 
over with thin lac solution. ‘The cases may be 
either 1414 or 1134 in. long; but 1144 is the beat, 
for when the cases are too long, the fuse, a8 it 
Approaches the bottom, is apt, if slow, to 
smoke ; if flerce, to set the top of the casein a 
flame. If the learner decides upon 11% in., 
the former and rammer may each be fwoor 
three inches shorter. 
After the first case hus been rolled up to fit 
the gauge, It may be unrolled and the paper 
measured.’ Future pieces of the same quire 
of paper can then be cut of the rightsize at 
once, 80 that the case will fit the gauge without 
furtber trouble. 
A lerge slab of slate is convenient for rolling 
‘upon, but a smoothly planed board will answer 
every’ purpose. 
When a number of cases are finished hitch a 
pees ot flax two or three times round each of 

hem, and hang them up to dry in a place free 
from draught, that they may not warp. 

Flax is sold in balls; the thick eliow is the 
best. It is named inditterently, Hax or hemp, 
It ig much used by shoemakers and is soid at 
the leather shops. ‘I'wo or three thicknesses of 
this, waxed, or drawn through the hand with a 
little paste, is very convenient for passing 
round the necks of small choked cases, tying 
cases on wheels, ete. 

‘To Make a Roman Candle Star.—Take the 
former, Fig. 1, which, as said before, is 1 in. 
Jong; have acylindrical piece of turned wood, 
box, beech or mahogany. Fig. 2, about 2 
long, and of a diameter to just fit easily into 
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Fig. 1. At a point, a, at the distance of about 
%0t an inch from the'end, d, witha bradawi oF 
Very small gimlet or nosebit, make a hole and 
drivein a plece of brass wire, to project just 60 
much as to prevent the tube supping over it. 
A piece of a brass rivet, such us used by shoe- 
makers, is convenient’ for the purpose, ~The 
+ with the head on ja best; a quarter of an 

ch length will be sufficient, filed or cut off 
with the nippers. It is evident that upon in- 


serting Fig. 2 into the tube, Fig. 1a vacant 

Of $4 of an inch will be left at the bottom. 
‘ig. § is 4 pleco of turned wood, or better sill 
of turned brass, exactly like Fig. 2, without thé 
side pin, a. Now, to pump a star, ingert Fig, 2 
in Fig. T, press the tube into damped composi- 
tion, turn it round and withdraw it. Hest the 
tube ona flat surface, insert Fig. 3and give it 
two or three taps with'a small mallet, like Fig. 
28. A convenient size for the mallet is 1% in. 
aquare, 3 in. long, with a turned handle. ‘he 
mallet is best made of beech or mahogany. The 
alight maileting consolidates the star and pre- 
Vente it from getting broken in charging: it 
will compress it to about nine-sixteenths of an 
inch in ht. Push it out and set it by to 


tars are best made in summer, and dried in 
the sunshine; when dry they should be put 
into clean pickle bottles furnished with tight 
‘fitting puns; A piece of wash leather passed 
over the bottom of the bung. xathered up 
round the eesient tied ae fer ike a okey 
makes a good stopper. Shot shaken upin bot- 
es, witth water, soon cleans them. 


To Damp Stars.—Stars containing, nitrate of 
strontium must be damped either with lac solu- 
Hon or wax solution: anything containing 
water destroys the color. Niter stars may be 
damped with gum water, dextrine solution or 
thin starch. lost other stars with either of 
the solutions. Crimsons and greens wili mix 
with boiled linseed oit, but they cannot then 
be matched, as ofl renders meal powder almost 
imflammable. With all stars, not u drop more 
of the solution should be used than is sufficient 
to make the composition bind; and it ja advis- 
uble not to damp more than half an ounce at a 
time; this is particularly the case in using the 
lac solution, as it dries rapidly; and if alurge 
quantity, of composition is damped und yets 

ry and has to be damped over and over again, 
it becomes clogged with the shellac and the 
color is deteriorated, If itahould get dry, and 
require a second mn e: it.is best to use’pure 
alcohol only the second tine. 

Before mixing compositions, every article 
should be as fine as wheaten flour and perfectly 
dry. Nitrate of strontium, if purchased in the 
lump, should be set over tte fire in a pipkin; it 
will soon begin to boil in its water of crystal- 
lization; it must be kept stirred with a piece of 
wood till the water Is evaporated and a fine 
dry powder left. A pound of erystals will 
yield abonteleven ounces of dry powder, which 
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should be immediately bottled, Even then, If 

in damp weather, it is best dried again 
and mixed with the other ingredients while 
warm. ‘This second drying may be in a six 
incb circular trying pan. 

Articles, separately, may be reduced to pow- 
der with the pestle in ‘a mortar. See that it is 
wiped clean every time, as there is danger of 
ignition with chlorates and sulpbides. When 
the articles wre to be mixed, they may be put 
into the mortar and stirred together with a 
small sash tool. A 34 in. is a convenient size. 
‘The mixture must then be put into a sieve and 
shaken in the usual way; or it may be brushed 
through with the sash tool. Return it to the 
sieve and brush and shake fbrough again. As 
it lies inaheap, Jevel or smooth it with the 
blade of a table knife, or any straight edge: if 
thoroughly mixed, it will present a uniform 
color; if it appears darker in one part than in 
another, it must be sifted again. A sieve with 
a top and receiver is very desirable, as nearly 
all mixtures are either black or poisonous; the 
dust trom star mixtures is very injurious to the 
lungs. Ifa popisnd receiver cannot be readily 
purchased, both may easily be constructed out 
ofa sheet of millboard, fastened with a brad- 
CM waxed yellow flax, and neatly covered 
wi per. 

Mixtures may be damped ona Dutch tile, « 
marble slab, or a slate without a frame. They 
may be stirred about with a dessert knife, 


th 

Pressed flat, and chopped. or minced, as it 
‘were, and again 2 flat. 

‘To Make olution.—Put balf an ounce 
of flake shellac into a tin pot,and pour uj 
it 4 of apt. or 6 oz, of methylated spirit; or 
pre ferably, a like quantity of ‘wood naphtha. 

tit stand for about @ day, stirring it oc- 
casion: ‘till dissolved. Then half fill a basin 
with boiling water, set the tin containing the 
Jacinitand leave ‘it till it boils and curdies. 
If the water does not_remain hot long enough 
to make it boll, set it in a second basin of boiling 
water. As soon as it has curdied remove it, 
aud when cold pour it intoa vialand cork it. 
Spirit must never be boiled over a fire nor 
near one.as the vapor might inflame. Keep 
the pot, therefor, while in the hot water, at a 
Glstance from a fire or flame of a lamp or'can- 

le. 

To Make Wax Solution.—Put intoa vial 1 an 
02. of white (bleached beeswax), pour upon 
5 oz. of mineral naphtha (coal or gas tar naph- 
tha); keep it tightly corked. 

To Make Stearine Solution. — Dissolve a 
plece of composite candle in mineral naphtha 
in the game way. Mineral naphtha must not 
be near 8 candle or fire, as it gives off 
22 inflammable vapor at less than 100° Fabren- 


To Make Gum Solution.—There is no better 

of preparing this than simply to put cold 
water uj im arabic, and let it stand till 
dissolved. 1f for sticking purposes, as much 
Water as will juat cover the gum will be suf- 
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feient; but, for making quick mateb,1 oz. or 
14 02. of gum toa pint of water. If Tequired 
na hurry, put the gum into cold water, in a 

pint or tin saucepan, set. it on the tire, make 
# and keep stirring till dissolved. When 
cold, bottle and cork i 


To Make Dextrine Solution.—Take 36 an oz. 
of dextrine anu 6 02. or a 4 pt. of cold water, 
ut the dextrine into a cup Or basin, add a 
ittle of the water, and mx it well with a tea- 
spoon, rubbing it till all is dissolved; then add 
the remainder of the water, stir well’ together 
second time, pour it into a vial and cork for 
use. Dextrine, wetted to the consistency of 
honey, may be used insteud of thick gum arabic 
water 'for pasting. For this purpose it is ad. 
visabie to keep either ina wide mouthed b 
tle, and to set the bottle ina gallipot contain- 
ing little water; the brush, # camel's buir 
pencil, or yery small sash too! with one-third 
of the bristles cut away on each side, to render 
it flat, can then be kept in the witer when not 
in use; this will prevent it, on the one hand, 
from ing dry and hard; and, on the 
other, from getting clogged and swollen, 16 
can be squeezed between the thumb and fingers 
when wunted for usc. The flat gum brushes 


now sold, bound with tin, are not pleasant to 
usa, a8 the tin oxidizes und turns of a disagree. 
abl6 brown color. If there is a difficulty in 
obtaining a yraduated water measure, ‘ono 
sufticlently correct for pyrotechnic purposes 
may be made with a vial. Pasto a narrow strip 
of Paper up the outside of tha vial, weigh 4 oz, 
of water in a cup in the scales, pour it into 
the vial, mark the heigbt, and divide it into 
four equal parts for ounces; of course. it can 
be graduated into bait and quarter ounces, and 
increased, if large enough, to five or more 
ounces. ‘A gallon of distilled water weighs ex- 
actly ten pounds. Consequently a pint of pure 
water weighs a pound and aquarter. 'This is 
uiso nour cnough for spirit, though, of course, 
spirit igu tridelishter. Doctors’ vials are often 
marked with ounce divisions. 

‘To Make Peste.—Paste is most economically 
made in w zine pot, which may be 4 in. dee 
und 8% in, diameter. Any zinc worker wil 
make one to order. Put into it 202 wheaten 
flour, add a little cold water, rub the two to- 

ether with a spoon till smooth and free from 
lumps; pour in more water till the pot is full 
within about an inch, set the pot in halt a 
gaucepanful of water, put iton the fire; make 
the water boil, and keep it and the paste boil- 
ing for four or five minutes, stirring the paste 
the while, Remove it from the fire, and set it 
by tocvol. The puste is to remain in the zino 

t, in which it will keep good fora length of 

and beautifully white. 

Some recommend alum in paste; but it is 
best a especially in cases intended to re- 
ceive colored fires. Alum is a double salt, a 
sulphate of alumina and potassa; it has an acid 
reaction; and, coming in contact with chlorate 
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of potash and sulphur, may cause spontaneous 
combustion, A drop of sulphuric acid instantly 
ignites stars containing them. At theaters the 
clown sometimes fires a cannon with what ap- 
pears to be a red bot poker, but which in real- 
ity 13 only a piece of wood painted red, A mix- 
tuve is made of chlorate of potash and sulphur 
orsugar, a glass bead is filled w'th sulphuric 
awid, and the hole stopped up with wax. This 
a3 faid im the mixture, and when it is struck 
with the Loker, the liquor escapes and inflames 
the potash and’sulphur. Sulphate ot copper is 
aparticularly dangerous sait, and must never 
be used, a8 it is almost certain to cause sponta- 
neous combustion. Chertier, to whom pyro 
techny otherwise owes 80 much, introduced 
an empirical preparation, by dissolvins 8 
phate of copper in water, 'togethe: with 


Lo~ 
rate of potash, drying it, and wetting it with 


ammonia; but this, however cried, 
wetted, turns Jitmus paper red. 
named it Ghertier’s copper. 
recofnmended, 

‘Two paste brushes will be sufficient for an 
amateur, sash tools, one about an inch diame- 
ter, the other smaller for light purposes. Let 
them stand in the paste. If they get dry, the 
bristles fall out. r convenience, one may be 
keptin the paste and oue in water. 

ry clay, powdered and sifted as fine as possi- 
bio, is used for plugging or stopping up the 
bottoms of cases, Amateurs have discon- 
tinued its use, and employ plaster of Paris in 
preference. Directions will 6 given for each, 
so that the learner can adopt which he pleases? 
but plaster is infinitely preferable. 
American improvement, 

Roman Candle Scoops.—No species of fire- 
works require greater care in their construc- 
tion than Roman candles. In the first place the 
stars must be tierce, that they may light thor- 
oughly; next, they must not be driven out with 
toogreat veiucity. For this purpose the blowing 
powder must be carefully fajustes. ‘The stars 
ulso must be gf so easy a fit that when put into 
the case they muy fall to the proper depth of 
their own accord. If they require pushigg. they 
ure too tight, and wili probably blown out 
blind. When made as directed they will neces- 
sarily be of an easy fit, as they will be of the 
inner diameter of the brass tube, while the 
ne of the case is equal to its external diame- 

Ty 


'To regulate the blowing powder, prepare a 
number of little scoops, like Fig. 6, which is 
about the right size for the bottom star. They 
are formed of pieces of tin, zinc, or copper. 
Cutalong strip of tin 46 in. broad; cut thic 

into Tpleces of the following lengths: 
156, 194, 174,2,24, 24, and 4in. Round off thecor. 
ners. ‘Take & piece of brass wire, or stair rod. 
about }4 in. in diameter, and with the wooden 
mallet before mentioned, Fig. 2, bend each 
of the pieces round the rod into a halt eylinder 
Or gutter, ‘Take up the sroallest and hold 96 in. 


when sau 
Practicus bas 
Its use is not 
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of the end of the stair rod in the end of the 
semi-cylinder to keep it open; put the other 
part, from a to b, Fig. 5,ina and pinch 
up; it will essume the form represented; the 
bow] part will be 9 in. long and the handle 1 in. 
long. Make the bowl of the next scoop § in, 
Jong, the next % and so on; the handle will 
always be lin. jong, ‘Tae last, for the top star, 
will havea bowl of 3 in. The smallest ecooy 
ought to hold as much grain powder as 
weigh about one twelfth of the star; but to 
have the scoops nccurate, it will be necessary 
vo charge a Roman candle, fire it, and observe 
whether the stars go @ uniform’ height. For 
encarta thb interval fuse, or fuse between 
the top of one star and the bottom of the naxt, 
alarge scoop of the size of Fig. 10 will be re: 
quired. ‘The tin may be 1 in. broad, and the 
bow! part 244 in. long, bent round the rammer, 
Fig. & ‘To adjust it, take a Roman candle 
case, fit on the foot,’Fig. 9, which is a piesa 
of wood or brass turned with a tenon to fis 
tight at the tottom of the case, Fill the scoop 
and strike It level with a straight edge; empty 
it into the case, rest the foot ona flat su 
insert the rammer, Fig. 4, and jolt it up. 
down a dozen times or more, lift it about 
3410, at a time; put in another gcoopful 
and Jolt it in like ‘manner, If the two scoo) 
fuls thus compressed fill i in. of the case, 
scoop will be correct. If more or leas, the 
scoop must be shortened or lengthened acvord- 


ingly. 

‘3 piece of writing paper may be pasted and 
wound twice round the handle of each scoop, 
asfromato b, Fig. 4. One dot can be put 
‘upon the scoop for the first or bottom star; 
two dots for the sccond scoop, etc. or any 
memorandum can be written upon them for 
future guidance. Should they get soiled, they 
may be cleaned with a soaped damp piéce of 
sponge. 

Gunpowder for fireworks is used in two 
forms, meal powder and grain powder, Meal 
powder 3s 8 fine black dust and Is empioyed io 
alicases of mixing. Grain powder is of three 
kinds, F, FF,and FFF—fine, double fine and 
treble fine. "FEF 4s, best for crackers, simply 
because it rung rapidly down the pipes ; for 
driving stars, shells, ete., F will be sufficient 
but FFF may pe employed ; FF need not be 


purchased If in any place ‘there should be a 
ifficuity in chaining meal powder, F grain 
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powder may be crushed in a leather bag by 
laying the bag ona hard surface and beating 
jt with ahammer. The leather should be of 
the ame kind us shoes are made of. 

‘To Charge Roman Candle Cases.—Pour some 
F grain powder into a wooden bow) or platter, 
Fepreseuted by Fig. ll. Mound. tho edge. lay 
the little blowing powder scoops side by side, 
beginning with the sinullest at a, the next at 
},and soon to g. Put some Roman candle 
fuse into a large tin scoop, made to standon a 
flat bottom, Like Fig, 12, the same in shape as 
used by ten dealers; and, on the right hand af 
it lay the charging fuse’ scoop, Fig. 10. If the 
‘Roman candle is to contain different colored 
sturs, set seven in a row in the order desired. 
‘When the cases are intended to be fredin 
threes or fours, the stars in one may beall 
blue, in another crimson, in another green, in 
another white, Fit the foot, Fig. @, in the bot- 
fom of, the case, putin 4 ‘seooptul of, clay, 
insert the rammer, Fig. 4,and jolt it till tl 
ciuy is well composed. ‘The clay should fill halt 
anineh, ‘This being done, invert it, and sbake 
OUbany little dust that may remuin. Put in 
the little scoopful, a, of F grain powder, thea 
lay the scoop ut A. ’Now put in a star. As 
previously stated, it ought to fail of its own 
accord; but make sure that it bas reached the 
blowing powder by putting in the rammer, 
Having ascertained this, put in a scooy of 
fuse, Big. 10; lay the scoop on the right of Fig. 
12; Insert the’ rammer and jolt ft; put in 
another scoop of fuse, Fig. 10; iay the scoop on 
the right of Pig. 12; insert the rammer and jolt 
itas before. ‘Then proceed with the scoop, D, 
of grain powder and lay it at B, and so on, till 
the case is filled. ‘The fuse on the top star is 
best drivenin with a short solid rammer and 
malict, ast is dificult to jolt the long rammer 
jnso small aspace, ‘The last eighth of an inch, 
near the mouth of the case, should be fine meal 
powder, as it binds better than the Roman 
candle fuse, and also blows off the leader pipe. 

‘The blowing powder scoops, having been laid 
at A, B, etc., all that is required is to turn the 
bow! or platter a little round to the left und 
they willcome in rotation ready for the next 
cage, Also, by putting the scoop, Fig. 10, alter- 
nately to the lett and right of the scoop, Fig. 
12, it will always be known whether the proper 
quantity of fuse has been putin. 

Colored stars, from their fierceness, have a 
tendency to burn in the cases. This defect 
may be remedied by suttiow upon each star a 
small coopful of starting fire, No, 1, before 
putting in the interval fuse as'much a3 will fil 
round the sides of the star. This composition 
is somewhat flercer than would suit for the 
regular fuse; so catches the blowing powder 
sooner. 

‘A Roman candle is well charged when the 
stars isochronize, or ume outat equal intervals 
of time; they should also, theoretically, ascend 
toequal heights; but with colored stars this 
canuot be perfectly insured, as somo shrink 
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more than others in drying, and of course fit 
more loosely; some aré heavier, some flercer 
than others, 

‘The interval fuse must always be driven in 
at twice, never at once. Each atar, with its 
blowing’ powder and fuse, occupies about an 
inch anda balf; perhaps a trifle more. 

instead of driving in clay at the bottom, 

luster of Paris may be uscd, and then the 

‘oot, Fig. 9, will not be required. Huve some 
plaster of Paris in a wide-moutbed Bottle; a 
glass of cold water with asalt spoon in it; and 
@ number of pieces of paper about four inches 
square. Puta small quantity of the plaster on. 
one of the pieces of paper; indent the middie 
with the finger; put to it alittle waterand work 
it up with a dessert knife. Just as it gets to 
the consistency of mortar and is about to set, 
mould it with the fingers to the shape of a 
cork; push it in to the end of the case; rest the 
case ona flat surface; insert the rammer and 
give it two or three slight jolts; turn it round 
a few times and withdraw it, "If the plaster 
sticks to the end of the rammer, itshowseither 
that you have used tho plaster too wet or 
bave not turned the rammer round a suffi- 
cient number of times. 

No more plaster must be mixed at a time 
than will suffice for one case. When plaster 
bas once set it cannot be mixed up a second 
time; therefore take a fresh piece of paper and 
let the knife be cleaned every time. It is ad- 
visable to have two dessert knives, then one 
can be used to scrape the other, "As much 
Plaster should be used as will fill the case up 
about half an inch, They must be set by to 
dry; their not requiring the use of the foot 
will be found a great convenience. 

Roman candies are usually made from three- 
eightbs to six-eighths, but five-cighths is a 
very satisfactory size. If a Romun candte is 
intended to be fired singly, twist a piece of 
touch paper round the mouth. It the cases are 
intended to be fired in threes, fours, ete, to 
form a Bouquet, or to be placed yound a mine, 
jack-in-the-box, or devil-among-the-tailors, 
omit the touchpaper and envelop the case in 
double crown, made to project an inch beyond 
the mouth, to receive the leader or quick- 
match. 

‘A steel pen inserted, nib backward, in the 
end of a small paper tube, rolled, round the 
end of a pen holder, makes'a neat litte scoop, 
It may be fastencd ‘in with uw little plaster of 
Paris, A scoop may also be made with a quill, 

Composition for Roman Candles.—1. Niter, 18 
parts; sulphur, 6 parts; fine charcoal, 7 parts; 
meal, Nee 4 parts. 

2. Niter, 16" parts; meal powder, 8 parts; fine 

|, 8 parts; sulphur, 6 parts, 

3. Niter, 18 parts; meal powder, 11 parts; sul- 
phur, § pacts; antimony, 4 parti; The next 

shing is to fill the case. Before niling 1t intro- 
duce a little clay to the bottom of the case, 
thus forming a better and firmer bottom, ‘This 
being done properly, put in a little coarse pow, 
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der, and over this a smull piece of paper to 
prevent the composition mixing with the 
Powder; then ram down as much composition 
as will 41 the caso one-sixth of ita height; over 
this put a small pieow of paper covering about 
two thirds of the diameter, then a little corn 
Powder, and upon thata ball, observing that 
the ball is rather smaller than’ the diameter of 
‘the case. Over this first ball more ot the com- 
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ehlorate, 10 parts antimony sulphide, 15 parts 
Boiled linseed oil, Fee a 


Hed Light Fifty parts potassium chlorate, 
80 parts strontium nitrate, 5 parts wood char: 
coal, with as much linsced oil as is required to 
knead the mass together. 

Green Light.—Fifty parts potassium chlorate, 
50 parts barium nitrate; 5 parts wood charcoal 
and linseed ofl, as above. ‘The use of linseed 
oil ig claimed a8 a specialty in substitution for 


ition must be put and rammed lightly down 
Yo'preveat, breading the ball tl tue case is 
one third full; then a piece Gt paper, a little 
wder,and then another bill as before, till 
Tho case is filled” with baile und compositions 
taking care to place composition above thé 
highest ‘ball. “When the case is thus tilled, cap 
it with touch paper by pasting it round the 


ou of turpentine or resin. — Science Record, 


To Make Slow Match.—Dissolve 1 drm, nitrate 
of lead in 4¢ oz, boiling water. Cut a sheet of 
blotting paper in six equal parts, and wet them 
on both sides, with a sash tool, with the 
solution. When dry, paste a piece all over, and 


orifice, and a little priming of powder being upon it smoothly press another piece: tipon 
added, the work is complote.—Pyrotecknist's this, pasted, put & third Piece; and so on, till 
Treastiry. all thesix forme stift board Lay them under 


a beavy weight ; and, when dry, with a sha 
knife and straight edge, cut the whole inte 
strips a quarter of an inch broad. Four inches 
‘will burn about a quarter of an hour, Narrow 
pe, boiled In the solution, makes excellent 
w" match, 

for.—1, Meal powder, 20 
iar Ogata pias Meme 
2, Meal er, 16 +E, charcoal, & 
“ZiMeal powder, 16 parta 


3. Meal ler, 24 parte; niter, 4 parts; B. 
charcoal, 4 parte; sulphurei part’ © 

‘., Moal powder, 16 parte; niter,6 parta; sule 

4 parts; E. charcoal, parts. Weigh out 

nts, mix them thoroughly, and 

tho composition through a sieve at least, 

times, ‘The composition cannot be over- 


Stynal Fereworks.—The followin, rtions 
ere given in an English h patent by H. La~ 
marre, of Paris, for colon rhts for signals : 
White Light.—One hundred parts pot jum 


Slow Fires, to be Heaped upon a Tie tn Shape of a Cone, and Lit at Top. 


Colors. | Scarlet. | Green. | Purple. | Yellow. | Crimson, 
| 

16 m | 108 - = = 108 2 2 = co) 36 

wes a a 16 acy 6 - - 3 10 - aa 

—| 3] a oH ES Le [eee esl PARI Ut 

al fia)| apes || ae |e | eal oa rane 

1}/-] - 1j-[= —-|— Wop 

Sed er Peta Ue led pace el ere are fel bel 

Bt 

Bhe . “fo 1 2 = 2 bY 2 8 2 6 = 1 
Vegetable black -.2...)) — | — xt Se ea 1 ey 1 
Sulphide of antimony, Sak re [ceed me Pees) ee fe) fea (ed ema || rial ee 


In order to get the powder into a conical hea} it into 
top, andinvere, Cede 'P. Press it into a wineglass, or lay a tile upon the 
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rte; 
i 
coal, 2 . 

. Chlorate of potash, 12 parts; nitrate of 
strontia, 20 parts; sulphur, 11 poe charcoal, 2 
parts: antimony, 2 parts; mastic, 1 part. 

8, Nitrate of stron’ 72 parts: sulpbur, 20 
parts; gunpowder, 6 parts; coal dust, 2 parts. 


Rose Colored Stars.—Chlorate of potash, 20 
parts; carbonate of strontia, 8 parts; calomel, 
10 part 1e rts; sulphur, 3 parts; fine 
charcoal, i part: ie advantage of this com- 
position is that it is notatall liable tosuffer from 
damp in winter. The carbonate of strontia is 
asalt not absorbent of moisture like the ni- 
trate, and is, moreover, always to be had in a 
state of fine powder, 

Green Stars.—1. Chlorate of potash, 20 parts; 
nitrate of baryta, 40 parts; calomel, 10 parts; 
sulphur, 8 parts; shellac, 3 parts; flue charcoal, 
1 purt; fused sulphide of copper, t part. 

2, Nitrate of baryta, 40 parts; realgar,2 parts; 
sulphur, 8 parts; lampblack, 1 part. 

8, Chlorite of potash, 28 parts; nitrate of 
baryta, 12 parts: sulphe'r, 19 parts; mastic, L 
part, 

Pule Hose Colored Stars.—Nitrate of stronti 
8 parts; chlorate of potash, 4 parts; sulphur, 
purts; Sulphuret of antimony, 2 parts, Take 
especiit! cure that the nitrate of strontia used 
in this Yormuts is very dry, 

Pale Green Stara.—Nitrate of baryta, 16 parts; 
chlorate of petash, 8 parts; sulphur, 6 parts; 


No. 3, 


cies 


Purple and Violet Stars and Lanees. 


5 ated Nati tN rachael 


antimony,3 parts, 

Yeliow Stars.—1. Chlorate of potash, 20 parts; 
bicarbonate of soda, 10 parts; sulphur, 5 parts; 
mastic, 1 part. 3 

2. Chiorate of potash, 30 parts; dried soda, 12 

swlpbur, 8 parts. 
Goreq Yollow Stars.—Chlorate of notash, 2) 

rate of baryta, 30 parts: oxalate of 
soda, 15 parts: sulphur, 8 parts; shellac, 4 parts, 
Tf it ig thought udvisable to. give the stars 
made froma this formula a tailed appearance, 
‘add one part of fine charcoal. ‘The composi- 
tion ig to be moistened with the shellue solu- 
tion. The stars form a beautiful contrast with 
those of an intense blue, 

‘Bhye_ Stars.—l, Chlorate of potash, 8 parts; 
sulphide of copper, 8 parts; Chertier’s copper, 
S parts: sulphur, 4 parts, 

Chiorate: 2 potash, 12 parts; Chertier’s cop- 
per, 6 parts; sulphur, 4 ‘parts; calomel, } part. 

3. Chlorate of potash, 16 parts; ‘Chertier's 
copper, 1S partes calomel, 8 parta; stearine, 2 
parts; sulphur, 2 parts: shellac, T part. ‘This 
gives'a most intense blue, 

4. Chlorate of potash, 30 parts; carbonate of 
copper, 14 parts; sulphur, 12 parts; mastic, 1 


t. 

PS. Niter, 12 parts; sulphide of antimony, 2 
parts; eulphur, 4 parte; lampblack, 2 parts. All 
hese compositions should be imdistened with 
gum water, and in No. 5 the stearine employed 
toust be in fine powder. 

Violet Stars.—Chlorate of potash, 9 par 
trate of strontia, 4 parts; sulphur, 8 parts; car- 
pase at copper, 1 part; calomel, 1 part; mas- 

‘White Stars.—Saltpeter,® parts; sulphur, 3 
parts; antimony, 2 parts, Lead 
No.1. Mauve and IAlac Stars and Lances, 


Number ro 
Chlorate of potash 
Calomel 

‘Shellac 


Number........... 


* 
e 


Chlorate of potash 
Nitrate of strontium, 
Sulphur, washed..... 
Sulphide of 6 
fe of co} 
Siege 
eget le black . 
RIGtE oxide of Sbper. 
Carbonate of strontium. 
oat Sngar oes... 
xychloride of Copper 
Stearine . ve 


1} 2/3 
42 | 28 | 48 
a2 14 | 48 
13 | — | 8 
12 | 14 | 2 
4) 1/40 
4) 5/1 
aj—|— 


TL conan | & 
term! co | 2 
1 | rocomes | oo 


TEL T TL penn | ox 
Pll lmllleals 


tlh de 


[it 


9} 10 
26 | 
=|3 
2! 8 
8/2 
-|4 
“4/2 
u|— 


LIB) li) asi ee]s 
yom LL Veal eons 
well | lalool 8/5 
bol lwletSe/ 8/ x 
wollmlolBol8|& 


z 
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Nitrate of strontium.. 
Sulphide of copper. 
Stearine.. 
Sulphur, washed, 
Chloride of lead | 
Nitrate of lead 
xychloride of copper. 
Salammoniac... 


Tot 5 
Vegetable black. . 
Carb'nate of strontium| 
Orpiment or realgar... 


Pres 


ITP TTT T Trg 
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Chertier mixed flake shellac with salt; melted 
the two y powdered the mixture; anc. 


washed out the salt. Such process is needless, 
how. I¢3s useless, unless 28 fine as wheaten 
flour. 


The following refers to table No. 6, page +18 ; 

If powdered nitrate of barytes and shellac, 
crushed by being hammered in a bag, are mixed 
together and melted ina pipkin over the tire, 
the mixture, when cold, may be reduced to a 
Roger, in an iron mortar with patience. Take 

jo. 6, Weigh out 2! parts nitrate of barytes, 
and 2 parts coarsely powdered lac; melt them 
together; when cold, powder them, and add 
the other ‘substances “in” prower ‘utoportion, 
Shellac may be melted with nitrate of stron. 
tian, in the same way. 


No.2, Sugar Blues for Stars and Lances. 


Chlorate of rotash. 
Cal s 


Torcom ce | 
BEES Te 
wRokS lo 
Peds Se 


‘ine. . 
Oxychloride of copper|—|— 


Coy T tilings 
Blade oxide of coppse|—|— 


No substance combines better with salts of 
copper than sugar. Sugar, put into the bow] 
of a tobacco pipe and placed in the fire, burns 
fiercely, and is conyerted into caramel. ‘This 
Poured’on to a plute, slightly smearca with 

utter to prevent it sticking, hardens on cool- 


Bravy. porter, coffee, ote. “Stearine must be 
scrape 

Sugar blues are to be damped with pure water 
only, 


cient; 
uantity of water, and rub it up thoroughly in 
ibbed, the better 


The following refers to table No.10, page 19° 
It is impossible to powder shellac si 
fine by hand; and, twenty years ago, 
shellac could not be procured. About that 
Lime the drug grinders, finding & demand for 
it, submitted itto the action of the stamping 
mills (mechanical pestle and mortar), and now 
it-can be obtained at most shops. 


4 
4 


Ll meaal ® 
lHammnl 8 
mel L comer! | 


Rub up the mixture thoroughly in a mortar 
With just enough boiled of] to muke it cohere, 
and pump it into Roman candle stars; the oil 
will preserve the stecl from rusting. For 
Roman candies or Italian streamers they will 
be ready at any time; for rockets and shells 
they may be matched and enveloped, like 
figure Be @ day or tro, previously. “They form 
beautiful stars. Or they may be charged in 
cases, and primed with chlorate meal powder, 
Or they may be damped with Jao solution, 


Peari Streamer. 


x 2 3 * 5 
BR ca 2 ee beset 
5 i 1 pat — 
iu 3B 4 10 b 
xd = 1 8 BR 
=/=/-]rja 


Instead of filings, zinc may be obtained in a 
fine powder, by pouring ie netted into a hot. 
iron mortar, and hammering it with the pestle 

tly it begins to solidify. Sift it through a 
fine sieve. Protect the hands with cloth gloves: 
While using the pestle. Damp the composition 
with gum water for Roman candle stars. Bro- 
ken bits of the stars may be put into colored 
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No.6, Green or Emerald Stars and Lances. 


Number. 


Chlorate of potas 
Nitrate of baryte 
Chiorate of barytes. 
Sulphur, washed. 
Charcoal, tine 

Sulphide of antimony. 
Calomel, Bees 

Sbellue .. 
Vegetuble black. 
Lont sugar.. . 
Sal ammoniac ... 

Orpiment, or Realgar. 
Sulphide of copper . 


181 nl BE| 


1B | || BB | 


Lances. 
1, 


No.7. 


10 fin 2 fia |14 
3/8 18 || 4 
i 


Number Pedesteeene 


Chlorate of potash, 
Oxalate of soda .. 
Ricarbonate of sod: 
Nitrate of strontium 
Curbonuty of strontiu 
Nitrute of barytes: 
Sulphur, washed 


(ess 
~le|= 


Tee[ {| ]e]s 


res} | [ao] = 


[Hlno® 


i) 


ol] [il lelele 


Orpiment, or 
Loaf sugar... 


No. 8. White or Bright Stara and Lances. 


Number.. 


& 
& 
= 
& 


2| sl 4ls5 


| mcomeo] 
| | Rec 
| ttnes 

ca 
ml arn] o 
| rowrom | or 


Sulphide of arsenic, realgar.. - 
Minium, or red lea . 

Nitrate of lead.. 
Chlorate of potash: 


Lmol late! 


eBoo| | cobs! | 
[BSl lelol 
roofs! | ol el 


Shellac. 
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No, % Blue Starz and Lances os Sugar. 
7 
Number, 12] i155] 1819/2021 loe'23 
cu crate, oS {esi 24 40 24 
8 120) 8 
*} 3} bles] sii 
] 5] aT 6 
peel hot ‘of copper. 4| | I+ 9 
Dextri =. |—| 2] | — 
Sulphur, 2| | 3 9 
Stearine 7 SI |=) 2 
piel oxide of coppel i—| |—| |— 
‘opper Alin Fe slr 5 
Sal ammoniac.. ie la = 
No. 10. 
2) 3) 7) 8} 910) /13}14) 15/16] 17} 2A 
Chlorate of potash, elie '24|16] 8|18}25| 4/32) 6!16\28132| ha 
Nitrate of strontia 16 lzolea] 5} fa0) 7\4s| 5|—|—le2 ie 
ed 5) 6) 9 10|—| 1)—} 6|—|—|—/13) a 
yy =|-|4-|-1-|-/<|-I-- a 
Ves i—|,7} A} 4) 12) | 4 — 
Calomel |—| 7). —|14] 2) 2) 12) 12} 121 i— 
Sulphide of copper. =| 3) =} af 3) 1) 8} a)=] 1/=|~( 4 — 
op orplment. || 6 }—|-[-|--|-|=|-}- — 
Vogeiabie bind =|5 —=|=|F}=) a=] =|) 9] = 
Loaf sugar % |—|—}—|—}-|-|—|— -| | 12} —| 
Carbonate of atrontian. i-|-| a i—| 5)—| 


No. 11. Tailed, Streamer, or Comet Stare, for Rockets, Shella and Roman Candler. 


Number... 5 1} 2 4 9 | 10 
Vegetable black jala 6 a} 1f—|— 
Tharcoal 21 8 3) 1) 3) 6[12) 2] 4) a] a 
Sulphur , 5 | —| 24) 4] 1) 2) li] 3/3 
Nitter . ‘) 5 | 2 —|—|=—]10|2| 9/12) 4] 4 
Meal powder |: 8 | 30 16]—|20| 5| 7/ 6) 8| 3| 3 
Oxalate of soaa -|- =| 4}12)-|-|-)-j-J- 
Sulphide of antimony y—l= | Ss | ai ee ee 
Chlorate of potash . | —| aliw|—|—|—|—|=]—j=/— 
dapat, Ray otiin. “=| =|=/=]=}=/=]=|2}5/EE 
rgundy ‘pitch .. -|- SS SS Seale == 
Goke graloe tine S22 22 ESS Eells 
Tourdillion. 
1] 2| 3] 4] 5] 6 12 | 18 | 14 
1) 3] 3) 7| 3) 4 7| 4 
4| 5) 16] 10] 8| a2 2) 
2) 3) 8) 4) 3] 6 —|3 
| 1] 4) 8 | 24] a6 | a ma) ia 
-|-|-| 8] 6)5 —|4 
race Read] (uous (ime Irony Oe uM) 6 


Le een ee Pee em 5 Rh ery tae 


Giled Tailed Stars for Rockets and Shells. 


Number. 


Charcoal. 
Sulphur, 


monroe | co 


Niter.... 
Meal powder: é me | 18 
Sulphide of aitimony: 1 | 9 


To | oz. add 2% drops of boiled linseed ol 
rub them thoroughly together in a mortar ; 
then spread out the mixture fora few days to 
dry. When dry, mix with starcb, dextrine so- 
lution, or xunt water, and chop into 3 or 4 in, 
cubical blocks, ‘They will keep for years, and 
improve by age. In order that a star may tall, 


it toust rapidly burn through and leave a cin- 

dev, or scorin; trom this, us it falls, minute 

portions become detached, und trail bebind, 
Magnesium Colors for Stars_and Axteroids. 


wlolet tlt }st | Green. 


g 
a 
2 


Colors 


Nitrate of strontium 
Chloride of barytes,... 
Oxychloride of Copper 
Oxalate of soda . 
Sulphide of antimony: 
Chlorate of potash. 
Nitersic ove 
Sulphur’... 
Charcoal - 
Shellac. 000.0077) 
Calomei., : 
Magnestusn filings. 


comts| ol! || || Scarlet. 


[meet et | | | | Crimson 


ry 
2 
= 
2 
+ 
1 
1 


ell l=sleli 


% 
2 
1 
2 
2 


ea FLEE Ee D> | A ee ea LV 


‘A few magnesium filings may be added to any 


jor. 
Star Lights, Comy 


ition for.—Fine dry 
niter, 20 parts; sul] 
34 parts. 


ur, 6 parts; lampblack, 
Starting Frre. 


Streamers. Streamers or quick matches, used 
for communicating fire quickly from one tube 
toanother in display pieces, are composed of 
the following composition packed in slender 
[continuous paper tubes: 


Niter. 2 on 
Sulpbur. 1 on 
Mealed 18 oz 
Chi sees . 4 02 

To Make Touch Paper.—Dissolve 6 02. of niter 


in pt. of hot water. Procure some 1% Ib. 
double crown blue, cut each sheet into four 
equal parts, fifteen by ten. Lay them smooth 
upon each other, and, with a sash tool dipped 
into the niter solution, wash them over on one 
side, and hang them up to dry. 


reer 


Wheel and Fixed Cases. 


Number... 


& 
S 
3 


Meal powder 
Sulphur 
Charcoal 
Niter. 
Steel 
Vegetable 
Realgar. 
Litharge. 


ee 
LLL Leen | 20 
TEDL Leto] os 


LLL Teme 


TLD Dem bw 


ll lewl lle 


ad 


TL 1 become | anf aa 
11 Pesce | m8 | oo 
Ll lawl eto 
Cote hg 
El bowl |e] e 
ol | 1 | be] & 


Hlellits 
perake 


nh 


Cage Colors for Wheels, Compositions for—.. 

White.—Niter, 10 0z.; sulphur, 3 on; tus 

antimony, 2 02; realgar, 1 oz.; rod Toad, #025 
ellac, 36°01 


om 
2 Golden Yellow.—Potassium chlorate, 8 o2.; 
barium nitrate, 2'oz.; shellac, 2 oz.; sodium. 
oxalate, 144 02.; stearine, 34 oz. 
3. Orange.—Botassium’ chlorate, 8 o2.; atron- 
tium chlorate, 1 oz; barium nitrate, 2 02.; 
shellac, 2 0z.; sodium oxalate, 134 oz 


=} 
3 LLL b mre B 


% 
8 


4. Mauve.—Potassium chlorate, 12 02. 
curous cbloride, 4 oz.; strontium nitrate, 
copper subsulphate, $ 0z.; shellac, 2 o: 
ine, 36 07. 

, Bich Crimson.—Potassium chlorate, 9 02.; 


2 02. 


2 


oz. 
6. Red.—Potassium chlorate, 2 oz.; strontium. 
nitrate, 5 0z.; shellac, 20z.; mercurous chloride, 
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Lot. 

7. Brilliant Green. Potasstum chlorate, 10 02.; 
barium nitrate, 6 oz; shellac, 202; mercurous 
chloride, 202; pure sulpnur, | oz.; copper sul- 
hide 02; fine charcoal, 34 02. 

8. Riel id Green.—Potassium chlorate, 
4s itrate, 9 oz.; barium chlorate, 5 

mereurous chloride, 2 02. 

ure sulphur, 1 oz. 
Potassium chicrate,.7. 02; 

4 oz.; Chertier’s copper, 4 
stearine, }4 OZ. 


02; dextring, 146 0: 
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10. Bright Blue.—Potussium chlorate, 8 02.; 
Chertier's copper, 702.; mercurous chidride, 3 
0z.; shellac, 1 0z.; ‘stearine, 1 oz. 

ii. Rich Biue— Potassium chiorate, 80x; cop- 
per eubcbloride, 2 0z,; shellac, 3 0z.; mercurous 
chloride, 3 o: rine, 1 oz, 

All the ingredi 


Dick's Encyclopedia of Formulas & Processes 1872 


(INDEX 
yrotechny. This is the art of 
P ‘making Grewais, ‘The three principal 


materials employed in this art are charcoal, 
saltpotro, and sulphur, combined with filings of 
iron, steel, copper or zinc, or with resin, cam- 
hor, lycopodium and cther substances, to 
part color, or to modify the effect and dura- 
tion of the combustion. Gunpowder is used, 
either in grain, half crashed, or meal (finely 
grennd), as circumstances may require. Iron 
ings give red and bright spots, Copper 
fitings give a greenish tint to flame; those of 
zine, 9 fino blue color; sulphuret of antimony 
gives a less greenish bluo than tho sino, but 
with much smoke; amber, resin and common 
salt afford yellow fire. Lycopodium burns 
with a rose color and a magnificent flame, &c. 
‘The 


2049, The Leading 

leading simple fireworks are rockets, Roman 
candles, flowerpots or gerbs, mines, and their 
adaptations or varieties; quick fires of differ- 
ent kinds and colors in cases, such as golden 
rain, apur fire, 4c.; slow fires in cases ani pots, 
as blue lights, Bengal Jights, &c. Theseform 
the fundamental principles of all pyrotechnic 
display. Tho ondlosa yariety of their combi- 
nations in the shape of vertical and horizontal 
wheels and ‘‘set pieces,” requires considerable 
fertility of invention and mechanical ingenuity, 
combined with o thorough practical knowledge 
of the naturo of firework compositions, and 
the appropriate means of displaying them to 
the best advantage. Tho weights used in the 
following receipts are avoirdupois. 


2050, To Make Plain Rockets. The 
casea aro made of stout cartridgo paper, rolled 
on rod whoso thickness is qual to the de- 
sired diameter of the bore. ‘Th rod isslightly 
tapering, to allow of its casier withdrawal 


167) 
after the case is rolled and pasted. Tha 
narrower ond of the case is choked; that is, 
a neck is mado in it, similar to the neck of a 
phial. (See No. 2053,) The composition 
(see No. 2054) is uext rammed tightly into 
the case (see No. 2052), which is supported by 
a closely fitting mould during this operation, 
finishing with o small charge of gunpowder 
to explode when the rocket goes out. The 
top of the case is then stopped’ with clay and 
8 conical cap fastened on, to decrease the 
resistance of the air in its upward flight; and 
the bottom or choked ond of the caso is far- 
nished with priming and tonal pape The 
whole is secured to the end of a willow stick, 
to direct ita course through the sir. 
2051. To Make ip 
Rockets whose discharge ends in display, are 
furnished with an oxtra case, called tho pot, 
about ¢ tho length of the rocket; its inside 
diameter is the same as the out diameter 
of tho rocket case, over which it is glued 
firmly, and takes the place of the conical cap. 
‘The garniture, consisting of stars, serpents, 
&o., as the case may be (see No. ), is ins 
in the pot and connected with the 
charge in the rocket case by a quick match. 
(See No. 2060.) The whole is finished with 
the clay and cap, the same as the head of a 
simple reaket 


Rocket Cases, 
charging rooket eases, in order to increase 
the rapidity of its discharge a wire is some- 
times i through tho centre of. the 
charge, the rammer being constructed with 
small bore through its length, to receive this 
wire when ramming tho charge. ‘This wire is 
withdrawn when tho charge is complete, and 
the space it has left is filled with o quick 
match (see No, 2060), which thus sets fire to 


In 
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the entire charge at once. This central space 

ig called the soul of the rocket, and the 

tion of this arrangement. in’ necessary. for 
vy 


large rockets, especially those having 
pots, 

2063, To Choke Firewotk Cazes, A 
short cylindrical piece of wood, of the tame 
@ameter as the thin ond of the rod used for 
rolling 4 case, is furnished with s wire, the 
thickness of which must be tho same as the 
@ealred bore of the choke. The end of the 


rod has a hole bored in it to receive 
loosely. Ais the rod on which the case is to 
be rolls ;_0 tho cap of the same diameter as 
the end of the rod, having the wire inserted 
firmly in its axis.” Tho rod is bored, as the 
dotted lines at B denote, to receive the wire. 
Tho outside dotted lines indicate a case on 
the rod, choked at N. This is offected b; 

stretching piece of strong cord, o singlo 
turn of hich is passed round the case at N, 
compressing it firmly and leaving o bore of 
the samo sizo as the wiro between tho rod and 
the cap. In rolling ncaso to be choked, the 
paper should be used in pieces, cach piece 


wide enough to make sbout 3 thicknesses 
when rolled over tho rod, and the choking 
dono after cach pieco is rolled. When finish- 
ed, tho rod is withdrawn from the mouth of 
the ase, and tha cap and wiro from tho other 
end. 

2054, Composition for Rockets. For 
2 ounce rockets :—Mix 544 pare nitre (salt- 
petro), 18 parts sulphur, and 273 of charcoal, 


all in tine powder. Sift through lawn. For an 


4 onnoe rockets :—64 parts nitre, 16 parts eul- 
phur, and 20 parts charcoal. For 8 ounce to 1 
pound rockets :—62g parts nitro, 15% parts sul- 
phar, and 21} parts charcoal. or rockets 
inoh in diameter :—16 parts nitre, 4 parts sul- 
phar, and 7 parts charcoal. For rockets 1} 
Inches in diameter use 1 part more nitre, and 
for still larger rockets, another additional part 
nitre. By using 1 part less charcoal, and 
adding respeviively 3, 4, and 5 parts fine steel 
filings, the above aro converted into brilliant 
Frey; on, by using coarse iron filings, and 
‘till {ess charcoal, they become Chinese fire. 
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2055. Chinese Firefor Sky Rockets. 
If Zinoh or under, nitre, 16 paris; charcoal, 
4 parts; sulpbur, 8 parts; cast-iron borings, 
Aparts, Mix. Or: If over 1 inch ond under 
2 inches bore, nitre 16 parts; charcosl, 4 parts; 
galphur, 4 parts; iron borings, 5 parte, Mix. 

56, Golden Rain. Mealed powder, 4 
ounces; saltpetre, 1 pound; sulphur, 4 ounces; 
brass filings, 1 ounce; sawdust, 24 ounces; 
glass powder, 6 drachms. 

9087. Silver Bain. Mealed powder, 2 
ounces; saltpctre, 4 ounces; sulphur, 1 ounce; 
eteol dust, # ounce. 

2058, Trailed Stars for Rockets and 
Boman Candles. Saltpetre, 4 ounces; sul- 
phur, 6 ounces; sulphate of antimony, 2 oun- 
ces; resia, 4 ounces. With sparks. Mealed 

wader, 1 ounce; saltpetre, 1 ounce; camphor, 
iy Other receipts for stars suitable 


ounces. 
for rocket garniture will be found under tho 
head of “Colored Fires.” (See No. 2065, go.) 
2059. To Prepare Touch Paper. 


Soak unglazed paper in a solution of nitre in 

it Or wi ‘The stronger the solution, 
the faster will it burn. A good plan is to dip 
itin a weak solution, dry it, try it, and if it 
burns too slowly, make the solution stronger 
and dip it again to make it burn faster. 


2060, To Make Quick Match. Quick 
match is made by immersing lamp-wick in 5 
solution of saltpetre with meal powder, wind- 
ing it on o frame, and afterwards dusting with 
meal powder. To 28 ounces cotton, take salt- 
petre, 1 pound; alcohol, 2 quarts; water, 3 
quarts; solution of isinglass (1 ounce to the 


pint), 3 gallons; mealed powder, 10 
2001 Inestinguisbavledtatcs take 
4 dry nitre, 8 gunpowder, 2 charcoal, 
1 sulphur, ond mix them; then ram the 
compound into paper cases 9 inches in len; 
ead of stn] tucks aan of favrenncign ae 
‘When this composition is inflamed, rain will 
not extinguish it; the burning end of the 
match must bo cut off to stay the fire. 

2062. To Make Roman Candles, The 
cases for Roman candies are not choked, but 
well secured at the bottom with clay. A 
small chargo of gunpowder is first intro- 
duced, then a star, followed by u churge of 
composition (see No. 2063); these are gently 
rammed down, and the same routine of gan- 
powder, star, and composition, is repeated 
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until the case is full. Lastly, prime and close 
With touch paper. ‘Tho stars are flat cylinders 
of a paste composition, cut to fit the bore of 
the case, and having a hole bored in their cen- 
tre to allow the firs to pass through to tho 
charge bebind them. ‘The stars which are 
nearest to the mouth of the case should fit a 
little tightly, and gradually a littlo more loose- 
ly aa they aro further from the mouth. The 
charges of powder behind them should also 
devrease by degrees as their position is fur- 
ther from ‘the mouth of the caso. It is also 
advisable to put a loose wad of one thickness 
of paper, with a holo in the centre, between. 
cach star and the gunpowder behind it. 

2063. Composition for Roman Can- 
dles, Mix # pound meal-powder, 24 pounds 
salipetre, and } pound cach sulphur and glass 

lust. 

2064, Colored Stars may be made by 
using any of the receipts for colored fires, 
with a solution of isinglass, 4 ounce; cam- 
phor, 4 ounce; and alcohol, '# ounce. ’ Mako 
Into cylindrical cakes of tho requisite size, 
punch a hole in the centre of each, roll in 
gunpowder, and dry in tho sun. 

5. Colored Fires. Great care is 
necessary in the preparation of these com- 
bustibles. The ingredients should bo 
rately reduced to powder and sifted; then put 
into well-corked, wide-mouthed bottles until 
the time for mixing them for use. Colored 
fires deteriorate rapidly by keeping, and aro 
nearly all dangernusly inflammable; the 
should, therefore, bo mixed as soon as possi- 
Die -before using thom. ‘The ingredients 
should be pure and perfectly dry; uniformly 
powdernd, but not so fine as to be dusty. 
Nitrate of strontia, alum, carbonate of soda, 
and other crystals, should be gently heated in 
an iron pan until they lose their water of 
crystallization and cramble into dry powder. 
(Seo Drying, No. 3842.) Chlorate of potas- 
8a must be very cautiously handled, oa it ex- 
plodes by moderate friction. Tho requisite 
quantity of each ingredient ehould be weighed 
and placed on o clean sheet of white Paper, 
and mixed lightly with a bone knifo; they 
may then be more thoroughly mixed by sift 
ing through a fine wire seive. 


2066. Colored Fires for Iiuminaticns. 
‘Pack the compounds lightly into small cups 
or pans. 
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9067. Colored Fires for Stars, 
‘The compounds may be put into emall 
boxes, with alittle priming and aquick match 
(see No, 2060) attached to euch. If kept, 
they should bo put where nodamage can hap” 
pen in caso of their catching fire. 

2068. To Make Colored Fires. Tho 
following receipts for the preparation of these 
effective aids in pyrotechnic and dramatic 
display, aro among the very best that aro 
known. ‘Theso fires have in somo theatres 
been assisted, if not superseded, by the calcium 
light; color being communicated by passing 
the rays of light through colored glass. The 
unpleasant smell of colored fires 1 avoided, 

the effects can be prolonged at pleasure, 
instead of lasting merely a fow moments. 

2069. Bluo Fire, Mix 2 parts realgar 
(red arsenic), 3 parts charcoal, 5 parta chlorate 


&e, 
pill: 


of 43 ‘parts sulphur, and 77 part 
hitiaw of bey OP eae 
2070. Bird's Blue Fire, 1 part char- 


coal, 1 part orpiment (yellow sufphuret of 
arsenic), 16 parts black sulphuret of antimo- 
ny, 48 ais nitre, and 64 parts sulphur. 
$071. Bengal, or Biue Signal Light, 
used at Sea, 1 part tersulphide tien imo- 


ny, 2 parts sulphur, and 6 parts 

(Bee No. 2065.) 

2072. Bengal Lights, Braunschweizer 

recommends the folluwing mixtures as not 
rod injurious fumes: For red lights: 
parts nitrate of strontia, 3 parts shellac, 14 

parts chlorate of potasss. For green: 9 parts 

Ritrate of baryta, 3 parts of shellac, 14 parta 

chlorate of potassa. For blue: 8 parts am- 


moniacal sulphate of copper, 6, parts chlorate 


nitre. 


of potassa, 1 part of she 
$073. lue Fire for peoae) Effect. 
15 parte of sulphur, 15 parts sulphate of po- 


ammonie-sulphate of copper, 
27 parts nitro, and 28 parts chlorate of 


Potassa, 
‘The bluo is mado darker or lighter by 


increas- 


ing or diminishing tho potassa and copper in- 
gredients. This is Marchand’s preparation. 
2074. Marsh's Bh 


ue » Mix 7 
parts sulphate of copper, 24 sulphur, and 69 
‘parts chlorate of potassa. 

2075. ‘Marsh's Crimson Fire for Pots. 
‘Mix 17 parts chlorate of potassa, 23 willow 
charcoal, 90 sulphur, and 270 parts 
nitrate of strontia. 

2076. 


Marsh’s Crimson Fire for 
Stara and Boxes. Mix 17 parts charcoal, 
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22 parts sulphuret of antimony, 69 chlorate 
of potassa, 72 parts sulphur, and 220 parts 


nite of strontia, 
a's |2urple Crimgon 
Fie ‘Mix 16 parts sulphur, 23 parts dry 
chal si parts chlorate of potassa. 
'8. Green Fire for Ghost Scenes. 
maul pt ceo charcoal and nitrate of baryta. 
rilliant Green Fire. A mag- 
nificent green fire can be prepared by mixin, 
arta chlorate of thallium, 2 parts calomel 
and 1 part resin. 
.,, Green Fire, Take 2 parts metallic 
arsenic, 3 pene charcoal, 5 parts chlorate of 
tasea, 13 parts sulphur, 77 parts nitrate of 
Thin is. beautiful fre, particular! arly 
‘when burnt before a reflector of glass or met 
2081, Marchand’s Green Fire, mitt 
10 parts boracio acid, 17 sulphur, and 73 
parts chlorate of potassa. 

2082. Green for Theatrical 
Tableaux. Take 18 parts chlorate of potasea, 
i per sulphur, 60 parta nitrate of te. 

ht ix 16 
parts sulphur, 24 carbonate of baxyte, 60 parta 
chlorate of potassa. 

084, Green Fire for Pots or Stars. 
Take 7 parts charcoal, 7 sulpburet of araenic, 
zed sulphur, 93 parts chlorate of potasas, 

arts nitrate of baryta. 
Lilac Fire for Pans. Take 6 
parts Gees oxide of copper, 20 dry chalk, 25 
parts sulphur, 49 parts chlorate of potasra. 
2086, Lilac Fire for Stars. Take 3 
parts black oxido of copper, 22 parts dried 
chalk, 25 parts eulphur, 50 chlorate of potasss. 

087, Red Fire, Mix 16 parts sul- 

phur, 23 parts carbonate of strontia, 61 parts 


chlorate of po! 
Rea Fire for Btage Effect. 
Per parts chlorate of potassa, 24 sulphur, 
58 parts nitrate of etrontia 
Fire. Take 14 


089. Orange Red 
parts sulphur, 34 chalk, 52 parts chlorate of 
potassa. 

2080. Purple Red Fire. Sulphur, 16 
parts, 23 parts chalk, 61 parts chlorate of 


pogoeI. Fire. Take J each 
Purple e 1 part 
of lampblack, red arsenic, and lire 2 parts 
sulphur, § parts chlorate of potassa, and 16 
parts fused nitrate of strontia. 
2002, Pink Fire for the Stage. Mix1 
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part charcoal, 20 chalk, 20 parta stalphos, 27 
parts chlorate of potassa, 32 parts nitre. 

2093. Rose Colored Fire. ‘Take 16 
parts sulphur, 2 dried chloride of caleinm, 61 
parts chlorate of potassa. 

Pale Violet Fire. Take 14 
neue scphar de 16 parts alum, 16 carbonate of 

5d parts chlorate of potasea. 

ark Violet Fire. Take 12 
parts ape 12 parts carbonate of potasea, 16 
parts sulphur, 6 o parts chlorate of potasca. 

2096. ite Fire for Theatres, Tako 
2 parts, i aavecal 22 sulphur, 76 parte nitre. 

2087. White Fire for Pans or Stars, 
Take 60 parts nitre, 20 parts sulphur, 10 black 
antimony, 4 parts powdered camphor, 6 parts 
meal powder, 

. Marsh’s White Fire for Pans. 
Take 25 parts gunpowder, 36 zine filings, 46 
parts sulphur, 93 parts nitre. 

Yellow Fire. Take ue per sul- 
phur, 23 parts dried (See No.2065) carbonate of 
toda 61 chlorate of potasea. 

2100. s Yellow Fire, Mix 12 
parts charcoal, 7 parts dry (see No, 2065) 
nitrate of soda, 39 parts sulpbur, 

2101. Fire-eating Ghosts, our sum 
strong warm opt into a flat dish, sprinkle 
some salt into it, and set it on fire on a table 
in a perfectly dark room, taking care to 
Persons standing 


tect the table from in 


poe To cathe, Bhat 
ting the mouth quick fy on the burning raisins, 


extinguishes them instant. 
2102. Port Fire. The port fire used 


is composed of Spe eee 
galphor, and 1 well od a 
Eel oe ose are also useful for 


: 108, Signal gts. Such lights are 
acmall ‘jnantity poner cnotal 


E3t 

salphar and nitro, with 
ic sulphuret. Mix 
600 nitre, 2 salgh, 100 yellow 
sulphuret of arsenic, and ram it into a conical 
paper case, When touched with a red-hot 
fron it doflagrates rapidly with a brilliant 
white light. ‘The sulphuret of antimony may 

be Tyee of arsenic. 
abner 


Fire 
Dry (see No. 2065) nitre, 24 parts; 
7 parts; powdered charcoal, 1; or instead of 
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the charcoal, 2 parts red eulphuret of arsenic. 
Mix them intimately in an iron vessel, and 
Tam the mixture into thick paper cylinders of 
about 3 inches in length by 1 in diameter. 
Theso aro kept in a dry place, and when ono 
ig roqnired to be used, it is set on end, and a 
Piece of red-hot charcoal placed pps it 

2105. Iron Sand for Fireworks, 
‘Used to give corruscations in fireworks, is far 
better than iron or steel-filings. It is made 
by beating cast steel or iron into small pieces 
on sn anvil. These are sifted into 4 sizes, the 
amallest for the smallest pisces, and vice 
versa. Tho corruscations produced by these 
are ezonedlngly) brilliant. ‘The eand ‘should 
be kept inp dry place in a well-closed bottle, 
agony rustdamages it. Fireworks containing 
it shonld not be made very long before using. 

Gyan sta, She lowing at 
cle and receipts for open fires are by Professor 
Ferram, and we quote them from the “Amer- 
foan Druggists’ Circular” : 

Among themany receipts for ope fires, but 
few deservo to be recommended, and these 
have been selected. The white and red fires 
only show a clcar, distinct color. The green 
i generally palo, and shows off only whon 
burnt after ared. A pure blue is very diffi- 
cult to obtain. The following should be ob- 
served as general rules: The ingredients for 
the fires are dried singly at aslightly elevated 
temperature, finely powdered, and preserved 
in woll-stoppered bottles, until required for 
use Tho mixing of tho ingredients is best 
performed on a sheet of paper by means of a 
card, and should be done very carefully so as 
to onsure a complete mixture. Sifting is in 
most cases admissible, while triturating in 
‘8 mortar is above all to be avoided. After 
mixing, the powder is piled in small heaps in 
open vessels, for which purpose small flower- 
pots or ower-pot dishes are well adapted. 

mn top of those several piles, somo gunpow- 
der is placed to facilitate the lighting. Tho 
vessels should be arranged in such a manner 
that the flamo may illuminate the intended 
object without being seen by tho spectators. 
‘The distribution of tho material into a greater 
or losa number of dishes is governed by cir- 
cumstances. A great number of small flames 
from 4 certain quantity of mixture generally 
gr, & moro intense, but so much shorter- 

ived light then tho same quantity distributed 
Yn larger portions; beyond a certain limit, 
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however, even that intensity is not materially 
heightened by a few more lights. If tho fire 
is to continus for some time, it must further 
‘be considered that large quantities of the mix- 
tare form correspondingly greater amount 
of which greatly mar the effect. It ic 


power by any other: 

Baltpetre, 18 pas sulphur, 10 Rarts 
black sulpburet of antimony, 3 parts; burnt 
lime, 4 The sulphas is used in the 
form of flowers previously dried; tho limo is 
not to be slacked, but must be finely powder- 
ed; it must be fresh, and be powdered imme- 
diately before use. All other mixtures for 
white fires have either a bluish tinge or con 
tain deleterious ingredients, which render 
them at least unsuitable for indoor use. Of 
the latter class we will mention only one: 
Saltpetro, 12 parts; sulphur, 4 parts; sul- 
phite of fin, 1 part. ’ Two other mixtures do- 
serve mention, though not equal to tho last: 

I. Saltpetre, 48 parts; sulpbur, 13} parta; 
sulphide of sodium, 74 parts; ant 

. Saltpetre, 64 parts; sulphur, 21 parts: 
uipewiet 15 parts. 

2108. Blue Fire, Tho only mixture to 
be relied on, though the light isnot purely blue, 
but bluish white, isthofollowing: Saltpetre, 
12 ; sulphur, 4 parts; black sulphuret of 
antimony, 1 part. 

2109, Red Fire. The following mix- 
ture is the best in use; its composition may 
be altered by various admixtures : 

I. Nitrate of strontia, iB partes sulphur, 1 

art; powder dust, 1 part. The latter iugre- 

ent is prepared from fine gunpowder, rub 
up carefully in @ mortar and thea sifted 
throngh a hair sieve. Another receipt is: 

Il. Nitrate of strontia, 24 parts; chlorate 
of potassn, 16 parts; stearine, 4 parts; powder- 
cd charcoal, 1 part. ‘In using chlorate of potas- 
sa the precautions given in No. 2194 must be 
strictly ubserved, and all pounding and rab- 
bing avoided. 

III. Nitrate of strontia, 20 parts; chlorate 
of potassa, 4 parts; sulphur, 5 parts; black 
sulphuret ‘of antimony, 2 parts; powdered 
charcoal, 1 part. Gives a very strong light. 
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‘The nitrate of stroutia for these fires, as the 
ingrodicnts for all others, must be well, but 
carefully dried, (See No, 2065.) 

2110, Yellow Fire. This color, which 
is very little used, is produced by tho follow- 
ing mixturo: Nitrate of soda, 48 parts; sul- 
phur, 16 parts; black sulphuret of antimony, 
4 parts powdered charcoal, 1 part 

111, Fires, Tho coloring in- 
grodients for these lights are tho salts of ba- 
ryta, ‘Tho color is generally not very deep. 

I. Nitrate of baryta, 45 parts; sulphur 10 
parts; chlorate of potassa, 20 parts; calomel, 
2 parts; lompblack, 1 part. 

I. Nitrato of baryta, 60 parts; chlorate 
of potassa, 18 parts; sulphur, 22 parts. 
Lit, Chlorate of baryts, 3 parts; sulphur, 
part. 


IV. Chlorate of baryta, 24 parts; stearin, of 


3 parts ; sugar of milk, 1 part, 
. Ohlorate of baryta, 3 parts; sugar of 


milk, 1 part. 
2112, Colored thts. Wo derive the 
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2116. Red Lights. Nitrato ofatrontia, 

25 parts; chlorate of potassa, 15 parts; sul- 

bur, 13'parts; black sulphuret of antimony, 
A iparts; mastich, 1 part. 

2117, Pink Lights, Chlorntoof potas- 
so, 12 parts; saltpetre, 5 parts; eugur of milk, 
parts; lycopodium, I part ; oxalate of stron- 

ia, 1 part. 


part. 

2118. Blue Lights. Chlorate of potas- 
sa, 3 parts; sulphur, 1 part; ammoniated 
copper, 1 part. 

118. Colored Lights without Sul- 
phur—For Indoor Illuminations. These 
aro used for the purpose of lighting up tab- 
leaux vivants, and for private theatricals. 


2120. White Light. Chlorate of po- 

tassa, 12 parts; saltpetre, 4 parts; sugar of 
milk, 4 parts; lycopodium, 1 part; carbonate 
baryta, 1 part. 
2121. ‘ellow tht, Chlorate of po- 
tassa, 6 parts (or nitrate of baryta 10 parts); 
saltpotre, 6 parts; oxalate of soda, § parts; 
powdered shellac, 3 parts, 


receipts for theso from tho same sourco as the “ 2199. Green Light. Only after ycllow 
open fires, cH oats joniaead lights or red lights Chlorate of pottan, "pat 
filling cy writing nitrate baryt t; Bu of milk, 
paper of abont an inch in diameter with the eat esto 
mixtures. ‘The length of the oylinder deter- 2128, Red Light. Nitrate of atrontia, 
mines the duration of tho light. The mix- 12 parts; chlorate of potassa, 6 parts; sugar 
tares may be moistened and pounded into the of milk, 1 part; stearine, 2 parts. 
oylinder with a wooden j after drying, 2124. Caution in the Use of Chlorate 


Saltpetre, 4 


White 2125. Pay for Produ Flashes 
parts; sulphur, 1 part; black sulphuret of 


of Colored Light, Soak unsized paper for 
ten ininutes in a mixturo of 4 parts, by mea- 


antimony, 1 part 
2114. Yellow Lights. 1. Black sul- 
phuret of antimony, 2 parts; chlorate of po- 
tassa, 4 parts; sulphur, 2 parts; oxalate of 
a 1 part. 
oe BAltpstre, 140 parts; sulphur, 45 parts; 
oxalate of soda, 30 parts; Iampblack, 1 part. 
2115. Green thts, I. Chlorate of 
of baryta, 3 parts; 


baryia, 2 parts; nitra 
sulphur, 1 part. 2 

Ti. Chiokate of potasss, 20 parta; nitrate 
cof baryts, 21 parts; sulphur, 11 parts. 


eure, oil of vitriol, and 5 parts strong fuming 
nitrio acid; wash ont thoroughly in warm dis- 
tilled water, and dry it thoroughly at a gentle 
heat. The paper thus prepared is similar in 
its properties to gun cotton, and 9 small 
pellet of it, lighted at one point at a flame, 
and then thrown into the air, will produss @ 
brillisnt flash, and leavo no perceptible aah. 
Tho color is given by saturating the gun-paper 
in the one of the solutions given below and 
then drying it. 
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A solution of chlorate of strontium makes 
tho flash a bright crimson. Chlorate of bariam, 
green. Nitrate of potassium, violet. Chlor- 
ate of copper, bluc. Any one of tho foregoing 
chlorates may bo prepared b~ mixing a warm 
solution of tho corresponding chloride with an 
equivalent quantity of a warm solution of 
chlorate of potassn; the precipitate formed 
will bo chlorido of iar and the clear 
liquid, poured off, will be the desired chlorate, 
to be used for saturating the gun-paper. 

2126. Jay ‘Matches, Lampblack, 
5 paras sulphur, 11 parts; gunpowder, from 
Qt 


to 30 parts, this last proportion varying &% 


with tho quality of tho powder. Grind vi 
fine, and make the material into a paste wi 
alcohol; form it into dico, with a knife or 
spatula, about 4 inch equaro; let them dry 
rather gradually on a warm mantel-piece, not 
too near a fire. When dry, fix ono of tho lit- 
tlo squares in a small cleft mado at the end of 
astalk of broom-corn. Light tho material at 
a candle, hold tho stem downward, and await 
tho result. After tho first blazing off, a ball 
of molten Java will form, from which the 
curious corruscations will eoon appear. 
nore’, ise eu nite te bie 70 parts: 
ine! ulverized nitrato of Sa, 3 
roeked flawerk of eniphur, 30 parts; powdered 
lycopodium, 12 parts; best and ‘very light 
lampblack, 8 parts. ’rom 14 to 2 giains of 
this powdor aro sufficient for uso packed in 
strips of suitable paper. 


2128, Colored Flames. Tho flamo of 
aleobol may bocolored by mixing certain ealts 
with tho spirit. A green color is given by 
muriato of copper, or boracie acid. Red, by 
nitrato of stroutian, nitrate of iron, or nitrate 
oflimo. Yellow, by nitrato of soda, &c. 

2129, Greek Fire. Truo Greek firo is 
simply o solid, highly combustible composi- 
tion, consisting of sulphur and phosphorus 
dissolved in tho bisulphido of carbon, to which 
occasionally somo mineral oil is added, with 
tho viow af increasing ita incendiary powers 
When tho liquid is thrown on any sarfaco e: 
posed to tho air tho solvent evaporates, lea} 
ing a film of tho phosphorus or sulphide of 
phosphorus, which then inflames sponta- 
neously. Tho proper modo of extinguishing 
such a fire is to throw damp sand, ashes, saw- 
dust, lime, or any powder, wot sacking or 
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carpeting, in short, any material which will’ 
exclude tho air from tho fire. No attempt 
should be made to remove tho covering for 
some timo after the flamo has been oxtin- 
guished. The place should afterward be thor- 
onghly washed by a powerful jet of water 
forced upon it. 


“Bizplosives. This is o general 
term for all substances which explode 
with violence, Somo of these, as gunpowder, 

-cotton, &c., explode by being brought 
into contact with fire. Others, to which the 
term of Fulminates is applied, explode with 
violence by alight heat, friction, or concussion. 

2131. Fulminating Antimony. Grind 
well together 100 parts of dried tartar emetic, 
and 3 parts of lampblack, or charcoal powder; 
then take a crucible capable of holdin, 
ounces of water, and Ravine exons its edge 
smooth, and rubbed the inside with powdered 
charcoal, $ fill it with the above mixture, 
cover it with a layer of charcoal powder,and 
lute on the cover. Exposo it for 3 hours to 
strong heat in a reverberatory furnace, and, 
when taken out, let it stand to cool for 6 or 7 
hours before removing its contents, to prevent 
anexplosion. The cruciblo being now opened, 
the contents must be hastily transferred, with- 
out breaking, to o wide-monthed stoppered 

hial, when, after some time, it will crumble 
town into a powder of itself. Or: Triturate 
together, very carefully, 100 parte autimony, 
75 parts carburetted (roasted to blackness) 
cream of tartar, and 12 parts lampblack; pre- 
serve it in phials. When the above processes 
are properly conducted, the resulting powders 
fulminate violently on contact eiitg water. 
It is to the presence of the very inflammable 
metal potassium that they owe this property, 
Another compound, made with 60 parts of 
carburetted cream of tartar, 120 bismuth, and 
1 of nitre, treated as above, contains an alloy 
very rich in potassium. A piece tho sizo of a 
pes introduced into n mass of gunpowder ox- 
plodes it un being thrown into water. 

2132. Fulminating Gold. Dissolve 
gold in aqua regia (made by dissolving 4 
ounces sal ammoniac in 12 or 16 ounces nitric 
acid), and precipitate with a solution of car- 
bonate of potasta. Fulminating gold should 
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be made in very small quantities at a time, to 
avoid risk, as without great care it explodes 
with extreme violence. This is caused by the 
slightest friction or sudden increase of heat. 
Ita fulminating property may be destroyed by 
boiling it in pearlash lye, or oil of vitriol; 
ond by heating the powder after washing it in 
water, pure gold will be obtained. 

133, Fulminating Silver. Digest ox- 
ide of silver (recently precipitated, and dried 
by pressure between bibulous paper) in con- 
centrated liquor of ammonia for i2 or 15 
hours, pour off the liquid, and cautiously dry 
the black powder in the air. The decanted 
ammonia, when gently heated, yields, on 
cooling, small crystals, which possess a still 
tore formidable power of detonation, and 
‘will scarcely bear touching, even while under 
the liquid. This compound is exploded by 
the slightest friction or percussion, and should 
thorefore be only made in very small quanti- 
ties at a time, and handled with great caution. 
Ata explosive powers ary tremendous; in fact, 
it can hardly be handied with safety, oven in 
the moist state. Many frightful accidents 
have happened from the spontaneous explo- 
sion of this substance. At most 1 or 2 grains 
can be exploded with safety at one time. 

2 Fulminating Mercury. Dis- 
solve by a gentle heat 100 parts, by weight, 
of mercury in 100 parts nitric acid of specific 
gravity 1.4; and when the solution has ac- 
quired a temperature of 130° Fahr., slowly 
pour it through a glass funnel tube into 630 
parts alcohol of epecific gravity .830. As 
soon as the effervescence is over and white 
fumes cease to rise, filter it through double 
paper, wash with cold water, and dry by 
steam (not hotter than 212°) or hot water. 
‘This is the formula of Dr. Ure, and said to be 
the cheapest and safest. If parte by measure 
bo adopted, the above proportions will be, for 
100 parts, by measure, of mercury, 740 parte 
nitric acid, and 830 parts alcohol. 

2135, Fulminating Copper. Digest 
copper, in powder or filings, wth falminate of 
meroury or of silver,,and a little water. It 
forms soluble green oryatals that explode with 
a flame. 

136, Fulmintating Powder. Powder 
separately 3 parts nitre, 2 parts dry (see No. 
2065) carbonatc of potash, and 1 flowers of 
sulphur; mix them together carefally. If 20 
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grains of this compound aro slowly heated on 
a shovel over tho fire, it melts and becomes 
brown, exploding with a Jond report. 

2187, New Explosive Compound. 
B. G. Amend has observed that glycerine 
mixed with crystallized permanganate of potas. 
sa in a mortar spontaneously deflagrates. 

2188. Priming for Percussion Caps. 
To make this compound 100 graina of fulmin- 
ating mercury are triturated with a wooden 
muller on marble, with 30 grains of water and 
60 grains of gunpowder. ‘Thiaissuficient for 
400 caps. Dr. Uro recommends a solution of 
gum mastich in turpentino as a medium for 
attaching tho falminate to tho cap. 

2139. Percussion Pellets, Mix equat 
parts of the chlorate of potassa and sulpburet 
of antimony with liquid gam, so as to fornia 
paste. When dry it may be formed into pel- 
lets, aud used as percussion powder for guns. 
This composition, placed on the ends of spli 
dipped in sulphur, produces friction matches. 
This mixture may also be employed for per- 
cussion caps, only without the gum; the two 
substances, mixed together dry, aro forced 
into the caps, and a drop of varnish deposited 
on the inside surface of cach. A mixture of 
tho fulminate of mercury, chlorate of potaasa, 
and sulphur, however, is more commonly 
used for lining percussion caps, 

2140. To Make Gunpowder, Pulver- 
ize esparaialy 76 parts nitrate of potassa, 11 
sulphur, and 13 freshly burned charcoal, and 
mix them with a little water, so as to form a 
cake when rolled out on aboard. This is then 
dried on a clean chect of paper placed in a 
warm situation, and afterwards crumbled into 
‘ains. It will form unglazed gunpowder. 
'ho pulverized ingredients, thoroughly mixed, 
without the addition of any water, constitute 
what is called meal powder ; this may also be 
made by pulverizing grained gunpowder very 
cautiously in a mortar, or with a mules 
(Sco Porphyrization, No. 25.) 

2141. To Prepare Gun-Cotton. The 
simplest way consists in immersing, for a few 
seconds, well-carded cotton in a mixture of 
equal parts, by volume, of oil of vitriol of 
specific gravity 1.845, and nitric acid of spe- 
cific gravity of 1.500. The cotton, when well 
saturated, is to be removed and squeezed to 
opel the excess of acid, and then well wash- 

in clean cold water, until the water no 
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longer reddens litmus paper. It iathen dried 
at a heat not exceeding 919°. A lower tem- 
perature is still safer. ‘The cotton thaa pre- 
pared explodes well, but doea not dissolve 
easily in ether. Under Collodion will be 
found other preparations of Gun-Cotton. 

2142, Nitro-glycerine, -Thisisan oily, 
colorless liquid, with & specific gravity of Leb. 
Tt hag Bo emel eee 8 taste wl ae firet is 
eweet, but soon becomes pungent, like pepper; 
is soluble in ether and methylic aleobok, but. 
not in water, but the presence of water di- 
minishes tho risk of explosion. It begina to 
evaporate at 365° Fahr. It has been found 
that pure nitro-glycerine, dropped upou athor- 
oughly red hotiron, assumes a spheroidal state 
and flashes off into vapor in the same way ns 
gunpowder; but if the iron is not red het, 
only hot onough to cause tho nitro-glyccriue 
to boil suddenly, a frightful explosion takes 
place. The explosion of a single drop in this 
manner will cause serious damage. is dan- 
(pee compound requires most careful hand- 

ing. aslight shock sometimes exploding it. 

143. To Prepare Ni lycerine, 
Mix 100 parts fuming nitric acid at0° Baumé 
with 200 parts sulphuric acid; when cvol, add 
38 party glycerine slowly, allowing it to 
trickle down the sides of tho vessel. Tho 
glycerine will remain on the surface for hours 
without mixing. Stir the glycerine and acids 
with a glass rod for 10 seconds, pour it into 
20 times its volume of water, and the nitro- 
glycerine will be instantly precipitated to the 
extent of 76 parts, or double the amount of 
glycerine employed. It must be repeatedly 
washed with water, and then saturated with 
bicarbonate of soda or lime, 

2144, Blasting Powders. Neither 
fresh nor salt water has any injurious effect 
on blasting powders; they need only to be 
dried to regain their explosive character. 
Their emitting but little smoke renders then) 
useful in underground operations, and their 
explosive force is vight times that of gun 
powder, They explode with extreme facility, 
either by contact with a strong acid, a slight 
elevation of temperature, or the slightest fric- 
tion. In preparing them, therefore, excessive 
precaution is necessary, especially in mixin, 
the ingredients. A ‘straw, slightly wett 
with oil of vitriol, applied to a small heap of the 
powder, will cause instantaneous explosion. 
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2145. To Make Blasting Powder. 
Reduce separately to powder, 2 parts chlorate 
of potaséa and 1 part red sulphuret of arsenic; 
mix very lightly together. Or:— Powder 

ly, 5 parts chlorate of potasss, 2 parts 
sulpburet of arsenic, and 1 part ferrocyan- 
ide of potassium (prusaiate of tase); ix 
carefully. Or:—Mix carefully, as before, 
after having separately reduced to powder, 
ual parta chlorate of potassa nnd ferroeyanide 


o Bare 

146, Parlor or Co: @ Matches, 
Dissolve 16 parts gum-arabie in the least pos: 
sible quantity of water, and mix with it 9 
parte pbtephorus in powder (see No, 4339); 
then add 14 parts nitre (saltpetre), and 16 
parts of cither vermilion (red sulphuret of 
mercury), or binoxido (black oxide) of man- 

ese, and form the whole into a paste. Dip 

1@ matches into this pasto, and then let them 
dry. When quite dry they are to be dipped 
into a very dilute copal or lac varnish, and 
again dried; by this means thcy are less likely 
to suffer from damp weather. 

2147. Cheap Parlor Matches. A 
a te for dipping may be mado ty 

ape for 24 hours in s little 
water, fad Lig ied by rubbing in a heated 
mortar; 4 parts phosphorus are next added 
at a heat not exceeding 150° Fahr.; then add 
10 parts Analy powdered saltpetro; and lastly 
5 parte red lead and 2 parts smalts are mixed 
in, the whole being formed into a uniform 
paste. The matches are dipped, dried, var- 
nished, and dried again, as before. 

2148, To Make Matches Without 
Sulphur. To obviate the use of sulphur tor 
igniting the wood of the match, the ends of 
the matches aro first slightly charred by rub- 
bing them against o red hot iron plate, and 
then dipped into as much white wax, melted 
in a suitable vessel, as will cover the bottom 
about ¢ inch in depth. Or they may be 
dipped into camphorated spirit. Or into a 
solution’ of] ounce Venice turpentine and & 
ounce camphor, in } pint oil of turpentine, 
with a Tittle gum-benzoin and cascarilla by 
way of perfume. After any of the above 
preparations the matches aro ready for dip- 
ping in the phosphorus paste. 

2149. Substitute for Lucifer Matches. 
‘The dangers arising fron the universal adop- 
tion of the commen lucifer match have in- 


POOR MAN'S JAMES BOND Vol. 1 


uced chemists to seek asubstitate forit. M. 
eltzer has recently proposed a compound 
which js obtained in the shapo of a violet 
powder, by mizing together equal volumes of 
solutions of sulphate of copper, one of which 
is supersaturated with ammonia, and the 
other with hyposulphite of soda, A mixture 
of chlorate of potash and the above powder 
will catch fire by percussion or rubbing; it 
burns like gunpowder, and leaves a black 
residue, M, Viederbold proposes a mixture 
of hyposuiphite of lead, or baryta, or chlorate 
of potash, for matches without phosphorus. 
‘The only inconvenience of this compound is 
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tbat it attracts moisture too casily. 

2150, Mixtures for Matches, For 
sulphur dips: Phosphorus, 3 parts; glue, 6 
parts; cand, L part; incorporated below 100° 
Fahr., with 10 parts of water. Or, pbospho- 
rus, 5 parts; fine sand, 4 parts; red ochre, 1 
part (cr, ultramarine), & part; gum-arabic, 5 
parts, in G pints of water (or, 4 parta of glue 
in 9 parts of water). For stearine dips: Phos- 
phorus, 3 parts; brown oxide of lead, 2 parts; 
turpentine, 4 part, softened in 3 parts water. 
Instead of the brown oxide, 2 parts of red 
lead stirred up with 4 part of’ nitric acid may 
bo used. 
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FIREWworKs. stant stirring, when the salt will be 
separated in the form of a very fine 
Bengal Lights. Besides the combus- crystallized flour, which should be 


tible and.coloring components, the fire- 
works known under this name contain 
substances which, by yielding oxygen, 
aid combustion. The principal ingre- 
dients used for this purpose are char- 
coal, lampblack, sulphur, stearine, lin- 
oil, polopnony sugar, ete. For 
coloring the ights the following snb- 
stances are made use of: Sulphide of 
antimony, arsenical sulphides, nitrate 
of barium, nitrate of strontium, sul- 
phate of potassium, carbonate of sodium, 
cupric oxide, boracic acid, chlorate of 
tassium, saltpetre, etc. In preparing 
ealoreal lights the’ greatest attention 
should be paid to the absolute purity 
of the ingredients used, and that they 
are powdered as finely as possible and 
very intimately mixed with a spatula 
after pulverization. Every mixture 
containing chlorate of potassium must 
be treated and handled with the utmost 
care and caution, as such mixtures are 
liable to spontaneous ignition and even 
to explosion. For preparing a very 
fine powder of it, it is best to allow a 
supersaturated hot solution of chlorate 
of potassium to become cold, with con- 


dried without exposing it to direct heat. 
To secure uniformity the ready mixt- 
ures should be sifted. It is advisable 
to use dry materials only in manufact- 
uring them, not to prepare large quan- 
tities at one time, and to store the 
mixtures in.a dry placein hermetically 
closed: vessels. 

Col ored lights are best used by press- 
ing the mixture into cases (cartridges) 
of paper twice as long as wide and ig- 
niting it by means of a quiek match. 

Quick aeete 8 are Mm: re arts of 
saltpetre, 2 of gunpowder, 2 of charcoal, 
and 1ofsulphur. Quick matches made 
of this composition never miss fire and 
are not extinguished by rain or wind. 

White Fire. This excellent light, 
on account of its brilliant whiteness, is 
especially adapted for night signalling 
and also for festive occasions. It is 
produced by mixing 24 parts of salt- 
petre, 7 of flowers of sulphur, and 2 of 
realgar. 

In mixing the saltpetre with the flow- 
ers of sulphur sulphurous vapors are 
developed which form moist lumps in 
the mass. To secure a good ignition 
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aud quick combustion of the mass it is 
necessary to dry it thoroughly in an iron 
pan with gentle heat, as, if this precau- 
tion is neglected, it’ frequently misses 
fire or ignites and then goes out. The 
mixture is cheaper than gunpowder, as 
less labor is required in preparing it 
and yery little danger incurred. 

Mohrs White Fire, which is very 
effective and scarcely ever misses fire, 
is composed of 24 parts of saltpetre, 7 
of sulphur, and 1 of fine charcoal. The 
charcoal increases the an sacaa tty 
of the mixture and shortens the length 
of time during which the light burns, 
but adds to its intensity. It is not per- 
missible to use a larger amount of ARS 
coal than that given, as the composition 
would then approach that of gunpowder. 

White Fire for Theatres, etc. 1. 
Forty-eight parts of saltpetre, 13.25 of 
oa hur, 7.25 of sulphide of antimony. 

I, Twelve parts of saltpetre, 4 of 
sulphur, 1 of sulphide of sodium. 

IIL. Sixteen parts of saltpetre, 12 of 
mealed powder, 12 of cast-iron filings, 
8 of powdered charcoal. 

IV. One part of charcoal, 3 of sul- 
phur, 7 of saltpetre, 1 of chlorate of 
potassium, 4 of sulphide of antimony. 

V. Thirty-two parts of saltpetre, 12 
of sulphur, 8 of sulphide of sodium, 1 
of. Pe UDPOW CEE: 

I. One hundred to 133 parts of 
pulverized antimony, 48 to 206 of pul- 
verized sulphur, 375 to 500 of saltpetre, 

VIL. Sixty-four parts of pulverized 
saltpetre, 21 of pulverized sulphur, 15 
of gunpowder. 

VIII. One hundred parts of potas- 
sium carbonate, 10 of sulphide of anti- 
mony, 15 of boiled linseed oil. 

ioe Eleven parts of chlorate of potas- 
sium, 4 of nitrate of ium, 1 of 
stearine, 1 of carbonate of barium, 5 of 
milk sugar. 
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X&. Forty-five parts of sulphide of 
antimony, 15 of washed flowers of sul- 
phur, 96 of saltpetre, 15 of stearine, 

The stearine is either grated or cut in 
shavings and then rubbed with some 
pulverized saltpetre into as fine a pow- 
der as possible. The other powdered 
ingredients are then mixed with it and 
the mixture passed through a fine 
sieve. 

XI. Eighteen parts of saltpetre, 3 of 
sulphide of antimony, 10 of sulphur, 4 
of burned lime (unslaked). 

Greenish-white Fire. 1. Two parts 
of sulphur, 1 of oxide of zinc, 2 of sul- 
phide of antimony, 1 of powdered char- 
coal, 

Il. Fifty parts of saltpetre, 25 of sul- 
phur, 5 of sulphide of antimony, and 
0.5 of alum, 

Blwish-white Fire. Uhden has made 
experiments in regard to the availabil- 
ity of sulphide of cadmium for pyro- 
technic purposes. In the following 
mixture the sulphide of cadmium burns 
with a brilliant white flame surrounded 
with a magnificent blue border: Mix 
20 parts of saltpetre, 4 of sulphide of 

mium, 5 of sulphur, and 1 of pulver- 
ized charcoal. This mixture may be 
used for fire-balls. 

Red Fire. I. Forty parts of nitrate 
of strontium, 15 of sulphur, 5 of chlo- 
rate of potassium, and 2 of charcoal. 

‘ifty parts of chlorate of potas- 
sium, 50 of nitrate of strontium, 5 of 
charcoal, and a sufficient quantity of 
linseed oil to knead the mass together 

Red Fire according to Brawnachweig- 
er. Nine parts of nitrate of strontium, 
3 of shellac, 1.5 of chlorate of potas- 
sium. The shellac need only be coarsely 
powdered. The above 3 mixtures for 
red fire possess the advantage of not 
emitting injurious vapors, and can 
therefore be used in rooms, etc. 
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Holtz’s Red Fire, which was so much 
used in Berlin during the festivities in 
celebration of thé victories in the 
French war, contains no chlorate of 
iad but is simply composed of 

part of shellac and 4 of nitrate of 
strontium. The absence of chlorate of 
potassium makes it possible to store 
such mixtures without any danger, 
though the light produced is less in- 
tense and brilliant incolor. The mixt- 
ure is not very inflammable, burns 
better if slightly moistened, develops 
but little smoke, and, as it burns very 
slowly, is without doubt the cheapest 
material for red lights. A very small 
addition of chlorate of potassium im- 
proves the color of the flame very much. 

Receipts for other Red-fire Mixtures. 
I, Fifty-six parts of nitrate of strontium, 
24 of sulphur, 20 of chlorate of potas- 
sium. 

II. Twenty-three parts of carbonate 
of strontium, 16 of sulphur, 61 of chlo- 
rate of potassium. 

II. Mix 40 parts of pulverized ni- 
trate of strontium, 6 of pulverized chlo- 


rate of potssetu, 13 of washed flowers 
of sulp! ur, and 2 of pulverized char- 
coal. 


Instead of the rather expensive pre- 
cipitated chalk, salts of strontia, car- 
bonate of calcium, and the native 
sulphate of strontium (coelestine), may 
be used for preparing red fire according 
to the following receipts: 


I. Mix carefully 3 parts of powdered 
coelestine, 2 of sulphur, and 5 of chio- 
rate of potassium. 

IL. Three parts of precipitated chalk, 
2 of sulphur, 6 to 8 of chlorate of po- 
tassium. 

ILL. Twelve hundred and fifty parta 
of sulphate of strontium, 375 of purified 
sulphur, 166 of chlorate of potassium, 
and 133 of antimony. 
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IV. Seven hundred and ste parts of 
carbonate of strontium, 500 of purified 
sulphur, 1750 of chlorate of potassium. 

. Rub fine and mix 195 parts of 
nitrate of strontium, 45 of chlorate of 
potassium, 45 of washed flowers of sul- 
phur, 7.5 of powdered charcoal, and 
22.5 of stearine, 

VI. Eleven parts of chlorate of potas- 
sium, 4 of nitrate of potassium, 5 of 
milk sugar, 1 of earth-moss seed, 1 of 
oxalate of strontium. 

Purple Fire. Powder and mix 61 
parts of chlorate of potassium, 16 of 
sulphur, 23 of chalk, 

Rose-red Light. I. Rubsfincand mix 
61 parts of chlorate of potassium, 16 of 
sulphur, 23 of chloride of potassium, 

Il. Pulverize and mix 20 parts of 
sulphur, 32 of saltpetre, 27 of chlorate 
of potassium, 20 of chalk, 1 of charcoal. 

ed-orange Fire, Pulverize and mix 
52 parts of chlorate of potassium, 14 of 
sulphur, 34 of chalk. 

ark-violet Fire. Rub fine and mix 
60 parts of chlorate of potassium, 16 of 
sulphur, 12 of carbonate of potassium, 
and 12 of alum. 

Pale-violet Fire. Rub fine and mix 
54 parts of chlorate of potassium, 14 of 
sulphur, 16 of carbonate of potassium, 
and 16 of alum, 

Blue Fire. 1. Eighteen parts of 
chlorate of potassium, 24 of saltpetre, 
14 of sulphur, 6 of cupric oxide. 

II. Four parts of mealed gunpowder, 
3 of sulphur, 3 of powdered zinc, 2 of 


saltpetre. 

th The following mixture gives a 
loudly detonating compound: Two 
josie? of saltpetre, 1 of sulphur, 2 of car- 

nate of potassium, 6 of common salt, 

IV. Mix 27 parts of pulverized salt- 
petre, 28 of triturated chlorate of potas- 
sium, 15 of pulverized sulphur, 15 of 
pulverized sulpliate of potassium, and 
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2s of powdered cupro-ammonium sul- 
ate. 

ie ‘The dark-blue color will gain inten- 
sity by adding potassium sulphate to 
the mixture. 

V. Seventeen hundred and fifty parts 
of chlorate of potassium, 500 of sulphur, 
575 of carbonate of copper, and 375 of 
burned alum. 

VI. Twenty-one parts of chlorate of 
potassium, 23 of copper precipitated 
with chlorate of potassium, 12 of sul- 
phate of copper, 12 of calomel, 4 of 
milk sugar, and 3 of stearine. 

Dark-bine Fire. Mix 60 parts of 
chlorate of potassium, 16 of sulphur, 12 
of carbonate of copper, and 12 of alum. 

Pale-blue Fire, 1. Mix 61 parts of 
powdered chlorate of potassium, 16 of 
pulverized sulphur, and 25 of strongly 

eated and pulverized alum, 

II. Mix 61 parts of powdered salt- 
petre, 174 of pulverized sulphur, 20 of 
powdered anhydrous soda, and 14 of 
pulverized charcoal. 

Blue Fire with a Bluish-green Flume. 
Rub fine and mix 12 parts of nitrate of 
barium, 5 of chlorate of potassium, and 
4 of sulphur. 

Green Fire. I. Rub fine and mix 
433 parts of purified sulphur, 2250 of 
nitrate of barium, 166 of chlorate of 
potassium, 66 of arsenic, and 100 of 
charcoal. 

II. Fifty parts of chlorate of potas- 
sium, 50 of nitrate of barium, 5 of char- 
coal, and a sufficient quantity of linseed 
oil to knead the mass. 

Green Fire according to Braun- 
schweiger. Three parts of shellac, 9 of 
nitrate of barium, 1} of chlorate of 
potassium. 

Other Receipts for Green Fire. 1, 
Sixteen parts of nitrate of barium, 4 of 
sulphur, and 16 of chlorate of potas- 
sium, 
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Il. Forty-five parts of nitrate of 
barium, 10 of sulphur, 20 of chlorate of 
potassium, 2 of calomel, t of lampblack. 

III. Mix very carefully 12 parts of 
nitrate of barium dry as dust, 4 of sul- 
phur, and 6 of chlorate of potassium. 

. Powder and mix 6 parts of nitrate 
of barium, 1 of sulphur, 2 of chlorate 
of potassium, and 4 of charcoal. 

ale-green Fire. 1. Rub fine and 
mix 60 parts of chlorate of potassium, 
16 of sulphur, and 24 of carbonate of 
barium, ; 

II. Sixty parts of nitrate of barium, 


14 of washed flowers of sulphur, and 40 
of chlorate of potassium. 

III. Thirty-eight parts of nitrate of 
barium, 10 of chlorate of potassium, and 
8 of charcoal. 

IV. Six parts of nitrate of barium, 1 
of sulphur, 2 of chlorate of potassium, 
and } of charcoal. 


Dark-green Fire, One hundred and 
twenty parts of nitrate of potassium, 60 
of washed flowers of sulphur, 45 of 
chlorate of potassium, 374 of anhydrous 
carbonate of sodium, 2 of pulverized 
charcoal, and 22.5 of stearine. 

Yellow Fire. I. Mix carefully 48 
parts of sodium nitrate, 16 of sulphur, 
4 of sulphide of antimony, and 1 o} 
charcoal. 

II. Rub as fine as possible and mix 
20 pparte of sodium nitrate, 3 of sulphur, 
and 1 of sodium sulphide. 

III. Two thousand parts of chlorate 
of potassium, 500 of purified sulphur, 
and 750 of sodium carbonate, 

IV. Fifteen hundred and sixty-six 
lea of saltpetre, 625 of sodium car- 

nate, and 400 of gunpowder. 

V. Six parts of chlorate of potassium, 
6 of potassium nitrate, 5 of sodium ox- 
alate, and 3 of shellac. 

‘VI. Sixty-one parts of chlorate of 
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potassium, 16 of sulphur, and 23 of 
anhydrous soda. 

VII. One hundred and twenty parts 
of potassium nitrate, 30 of flowers of 
sulphur, 45 of chlorate of potassium, 
374 of anhydrous sodium carbonate, 2 
of charcoal powder, 223 of stearine. 

VIII. Sixty-one parts of saltpetre, 
174 of sulphur, 20 of soda, and 14 of 
charcoal. 

OTHER COLORED FIREWORKS. 


White Stars, Mix 32 parte of pul- 
verized saltpetre, 12 of pulverized sul- 
phur, 8 of powdered sodium sulphide, 
and 1 of gunpowder, 

Red Stars. Rub fine and mix 40 
parts of nitrate of strontium, 10 cf 
chlorate of potassium, 13 of sulphur, 2 
of charcoal, 5 of sodium sulphide. 

Green Stars. Thirty parts of chlo- 
rate of barium, 10 of flowers of sulphur, 
and 1 of mastic. 

Biue Stars. Rub fine and mix 20 
parts of chlorate of potassium, 11 of 
sulphur, 14 of cupric oxide, and 1 of 
mastic. 

Bluish-green Stars. I. Rub fine and 
mix 24 parts of nitrate of barium, 56 of 
chlorate of potassium, 30 of sulphur, 
and 1 of mastic. 

Il. Twenty parts of nitrate of barium, 
18 of chlorate of potassium, 10 of sul- 
phur, 1 of mastic, and 3 of sodium sul- 
phide. 

Yellowish-green Stars. I. Rub fine 
and mix 60 parts of chloride of barium, 
30 of nitrate of barium, 20 of sulphur, 
and 1 of mastic. 

Il. Twenty parts of chlorate of potas- 
sium, 5 of sulphur, 1 of mastic, and 1 
of carbonate of barium. 

Fellow Stars. Rub fine and mix 16 


parts of sodium nitrate, 5 of sulphur, 2 ; 


of sodium sulphide, and 1 of charcoal. 
White Cundies. Powder and tix 4 
parts of saltpetre, 1 of sulphur, and 1 


172 


FIREWORKS & EXPLOSIVES 


of sodium sulphide, 

Red Candies. Rub fine and mix 26 
parts of nitrate of strontium, 15 of chlo- 
rate of potassium, 12 of Howers of sul- 
phur, 2 of charcoal, 2 of sodium sul- 
phide, and 1 of mastic. 

Green Candles. Mix 20 parts of 
chlorate of barium, 30 of nitrate of 
barium, and 10 of sulphur. 

Blue Candles. Rub fine and mix 18 
parts of chlorate of potassium, 6 of salt- 
petre, 10 of sulphur, and 6 of cupric 
oxide. 

Bluish-green Candles. Rub fine and 
mix 20 parts of chloride of barium, 30 
to 42 of nitrate of barium, 40 of chlorate 
of potassium, 10 to 22 of sulphur and 
of sodium sulphide. - 

Yellow Candles. Rub fine and mix 
80 parts of sodium nitrate, 7 of sulphur, 
3 of sodium sulphide, and 2 of mastic. 

Japanese Matches. One pect of pow- 
dered charcoal, 1} of sulphur, and 34 
of saltpetre. 

According to another xeccipt they 
consist of 5 parts of lampblack, 11 of 
sulphur, and 26 to 30 parts of gunpow- 
der. The mixture is made into a paste 
with alcohol, formed into small dice, 
and dried. When dry one of the little 
squares is fixed into the cleft of a laven- 
der stalk, lighted on a candle, and held 
stem downward. After the first blazing 
off, a ball of molten lava will form from 
which the curious and very beautiful 
corruscations will soon appear, 

Prof. Bitiger says about Jupanese 
matehcs: The mixture consists either 


commercial tissue paper into strips 
about 6} inches long, 1 inch wide on 
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one end, and running into a point at 
theother. By rolling these small strips 
of paper tightly together, commencing 
at the pointed end, and filling the lower 
part with froin 30 to 45 grains of one of 
the above mixtures, a close imitation of 
the genuine Japanese matches will be 
the result, 

Fiveworks for Use in Rooms, accord- 
ing to Perron, Mix 12 parts of salt- 
petre, 15 of flowers of sulphur, and 30 
of gunpowder. Then dissolve 2 parts 
of camphor in § of spirit of wine, and 
4 of gum Arabic in water, Knead the 
whole into a dough, and form small 
cornered pieces from it which are dried. 
Wise ignited they give a béautiful 

ight. 

Pharwoh’s Serpents. This curious 
chemical toy is prepared as follows: 
Dissolve mercury, with the aid of heat, 
in dilute nitrie acid, being careful that 
there shall always be an excess of mer- 
cur! freeeae hen the action of the 
acid has eeased, decant the solution, 
and pour into it a solution of sulpho- 
cyanide of potassium or ammonium, 
which may be procured at any drug- 
gist’s. Use about equal quantities of 
the two solutions, A precipitate of 
sulpho-cyanide of mercury falls out, 
which should be filtered off, washed, 
and dried. Then take for every pound 
of this substance 1 ounce of gum traga- 
eanth, which should be soaked in water, 
When the gum is completely softened 
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it is transferred to a mortar, and the 
dried precipitate is gradually rubbed. 
up swith it into a homogeneous paste, 
with the addition of a little water. 
‘This mass is filled into moulds of coni- 
eal or other shape, made of silvered 
paper, and dried. When these are 
ignited by the application of a match 
at the conical end they form an enor- 
mous volume of ash, which proceeds in 
great coils from the body of the mass, 
and which by its serpentine movements, 
as it is formed, has suggested the name. 
(W.) 


Harmless Substitute for Pharaoh's 
Serpents. The xbove-named experi- 
ment, though curious and interesting, 
is not altogether free from dunger, be- 
eause poisonous mercurial fumes are 
evolved during the combustion of the 
mass. On this account several substi- 
tuteshave beensuggested. One of these, 
which is almost as good as the original, 
and is not poisonous, is prepared in the 
following manner: 


Take 
Bichromate of potassium . 2 parts. 
Saltpetre . . T part. 
White sugar. . . . . . . . . 8 parts, 


Pulverize each of the ingredients. sepa- 
rately, and then mix them thoroughly. 
Make small paper cones of the desired 
size, and press the mixture into them, 
When quite dry they are ready for use. 
They should be kept away from mois- 
ture and light. (W.) 


BLasTINe COMPOUNDS, BLASTING 
PowpgR, DYNAMITE, GUN-CoTTON, 
GUNPOWDER, NITRO-GLYCERINE, 
FULMINATES, Etc. 


Among the blasting compounds nitro- 

lycerine and the explosive substances, 
& namite, etc., derived from it, occupy 
the foremost place. 


Nitro-glycerine is obtained in the fol- 
lowing manner: Fuming nitric acid of 
49° to 50° Beaumé is mixed with twice 
ite weight of highly concentrated sul- 

huric acid in a vessel kept cool by 
being surrounded with cold water. 
Ordinary commercial glycerine, free 
from lime and lead, is evaporated to 30° 
or 31° Beaumé. When entirely cold, 
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it should be of a syrupy consistency. 7% 

junds of the cold acid mixture are 

ought into a glass flask or earthen 

vessel ; this is placed in cold water, and 
1 pound of glycerine is slowly poured 
into it; constant stirring being kept up 
during the addition of the glycerine. 
Great care must be observed to avoid 
any heating of the mixture, as the con- 
sequence of this would be an oxidation 
of the glycerine with development of 
carbonic acid. When the mixture is 
complete, it is allowed to stand quietly 
for 5 or 10 minutes, when it is poured 
into 5 or 6 times its volume of cold 
water, to which a rotary motion has 
previously been imparted. The nitro- 
glycerine subsides quickly as a heavy 
oil, which, by decantation, is brought 
into a vessel of greater height than 
width, It is now washed with water, 
until not a trace of acid reaction is in- 
dicated by blue litmus paper, when it 
is pit in ‘flasks ready for use. It isa 
yeliow or brown oil, heavier than 
water, and practically insoluble in it, 
but soluble in alcohol andether. When 
impure or acid, it decom spon- 
taneously ina short time, with develop- 
ment of gas, and formation of oxalic 
and glyceric acids. 

Mowbray's Process of Manufacturing 
Nitro-glycerine. This product is pre- 
eminent because of its stable character. 
It freezes at 45° F., is clear as water, 


and never of an orange color. When 
detonated it does not produce what 
is known as glycerine headache and 


is non-explosive when frozen. These 
excellent qualities are imparted to 
it by the care taken in its preparation. 
The nitrifying acid is le in a well- 
ventilated building, in which are 
placed five retorts each of 14 pounds’ 
capacity and charged with 104 ounces 
of sodium nitrate and 13} ounces 
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of sulphuric acid. Terra-cotta pipes 
conduct the vapors from each retort 
into a row of four earthenware receivers 
standing upon a trestle raised slight! 
above the floor. 165 pounds of sul- 
phuric acid are poured into the first two 
receivers and 110 pounds into the third, 
while the fourth remains emp The 
nitric acid vapors are condensed in the 
receivers, whereby the mixture of acide 
required for nitrating is at once ob- 
tained. When the distillation, which 
requires 24 hours, is finished, the acid 
mixture (about 660 pounds) is drawn 
off and emptied into a large trough of 
tone. To remove the hyponitric 
seid, as well as to obtain a homogeneous 
mixture, Mowbray passes a current of 
air into the trough through an iron 
ipe, which answers the purpose per- 
Reatly, This operation is of great im- 
portance, as the presence of Hyponits 
acid and nitrous acid probably causes 
the spontaneous decomposition and con- 
sequent explosion of this substance. 
The room in which the nitrating pro- 
cess is carried on is about 103 feet long 
and contains 116 jars of earthenware in 
9 wooden troughs. 18% pounds of acid 
are poured into each of the jars and the 
troughs are filled with ice water, or 
with a mixture of ice and salt, to within 
4 inch of the edge of the jars containing 
the acid. Upon a shelf above the 
troughs are placed glass vessels, one 
for each jar. Each contains 2} pounds 
of pure glycerine (not crude glycerine), 
which is conveyed drop by drop into 
the acid mixture by means of a siphon 
and rubber hose. Beneath the shelf 
upon which the glycerine vessels stand 
runs an iron pipe 24 inches in diameter, 
through which passes a current of cold 
and dry air, which is introduced into 
the jars, while the acid and glycerine 
intermingle, through glass tubes 164 
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inches long and 3 inch in diameter. 
14 hours are required for the glycerine 


to run off, and the greatest attention 
and care are necessary during this 
time. The three workmen overseeing 
the mixing process walk constantly uj 

and down with a thermometer in hand, 
and should they find the temperature 
rising in one of the jars, or that red 
vapors are emitted, they stir the mix- 
ture witha glass rod. It happens some- 
times that the glycerine runs too rap- 
idly, when the flow must be diminished, 
and in case the engine should cease 
working must be entirely stopped and 
the mixture stirred. 

When the conversion of glycerine into 
nitro-glycerine is completed, and no 
more red vapors escape, the jars are 
emptied into a vat containing cold 
water (42.8° F.). The quantity pro- 
duced amounts at each 
495 pounds, In this vat the oil sux 
sides to the bottom, being covered with 
water about 6 feet deep. It remains 
here for 15 minutes, when, after the 
water has been run off, it is drawn off 
into another vat resembling an old- 
fashioned churn, but much larger. 
Here it is washed 5 times—three times 
with pure water and twice with a solu- 
tion of soda, a current of air being 
assed through it at the same time. 

‘he water from the washing apparatus 
is allowed to run into a vat, and from 
this through two barrels buried in the 
ground, whence it finds its way to the 
outside. If any of the oil should have 
been carried off with the wash-water, it 
is regained in one of the barrels. The 
nitro-glycerine is then transported in 
copper vessels to a magazine about 300 
feet distant from the work-room and 
emptied into crocks each having a capa- 
city of 66 pounds. These are placed on 
wooden shelves, each holding about 20 
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crocks, which are immersed in water of 
about 70° F., reaching to within 6 
inches of the edge of the crocks. Here 
they remain for 72 hours, during which 
time the impurities that may con- 
tained in the oil rise to the surface in 
the form of a scum, which is removed 
with a spoon. The nitro-glycerine is 
then chemically pure, transparent as 
water, and strongly refracts light. In 
this condition it is ready for packing. 
The tin cans used for this purpose are 
coated inside with paraffine, and have 
a capacity of 614 pounds each. When 
they are to be filled they are placed in 
a shallow wooden vat; the oil is first 
poured into copper cans and then 
through a rubber funnel into the tin 
cans, To render any oil which may be 
spilled harmless the precaution is used 
to cover the bottom of the vat with a 


to thick layer of plaster of Paris, which 


quickly absorbs the fluid. When the 
cans have been filled they are placed 
in a wooden vat filled with ice water, 
or ice and salt, until their contents are 
frozen, and 30 to 40 of them are stored 
away together in smaller magazines at 
a distance of about 325 feet from the 
factory. For transporting the nitro- 
glycerine the tin cans are packed in 
open wooden boxes, the bottom of 
which is covered with several inches of 
sponge. Around the cana themselves 
are fastened two gutta-percha tubes 
crossing each other on the bottom of 
the can. To thaw the nitro-glycerine 
each can is provided with a tube about 
10 inches long and 14 inches in diame- 
ter, passing through the centre from top 
to bottom, into which water of from 70 to 
90° F. is poured. The cans are closed 
by a cork covered with a piece of blad- 
der. Sleighs are used in winter for 
transporting the cans, and in summer 
wagons covered with a layer of ice and 
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this with a blanket. 

R, Béttger recommends the following 
process as free from risk for preparing 
small quantities of nitro-glycerine: A 
few grammes of anhydrous und entirely 
pure glycerine are poured into a test- 
glass kept cool by being surrounded 
with a freezing mixture, and containin, 
1 part by volume of concentrated sul- 
puurls acid of 1.52 gravity, and 2 parts 

yy. volume of stronger sulphuric acid 
of 1.83 gravity. The mixture is poured 
as alge as possible into a larger vol- 
ume of water. In this the nitro-glycer- 
ine, resembling drops of oil, subsides to 
the bottom; it is then washed and re- 
washed, first with water, and final] 

with a weak solution of soda. It is 
freed from water by means of a few 
small pieces of chloride of calcium, 
when a product will be obtained o! 
such purity that it may be kept with- 
out risk for an indefinite time and with- 
out suffering decomposition. 

Dynamite all the properties 
of nitro-glycerine for blasting purposes, 
and is less dangerous. Explosion is 
accomplished by means of a percussion 
cap in the same manner as with nitro- 
glycerine. The most common mode of 
making dynamite is by mixing 75 per 
cent, of nitro-glycerine with 25 per 
cent. of powdered sand. 

Dynamite, according to H. Champion 
and H, Pellet, may be divided into, a, 
dynamite with an inert absorbent (in- 
fasorial earth, ashes, tripoli, ete.), and 
db, cyanate with an active absorbent. 
In the latter variety rosin, finely-pow- 
dered coal, or salt; are as 
absorbents. To this class belong dualin, 
lithofracteur, etc. 

To make the manufacture of dyna- 
mite leas dangerous, 4. Sobrero suggests 
to stir infusorial earth with water into 
a dough, form it into shapes of suitable 
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size, dry them at 212° F., and finally 
dip them into nitro-glycerine. Dyna- 
mite with 75 per cent. of effective ex- 
plosive can be prepared in this manuer. 

Cellulose Dynamite. Franzt has suc- 
ceeded in producing a nitro-glycerine 
powder which, while it possesses all 
the properties of dynamite prepared 
with infusorial eactle has the advan- 
tage of being unaffected by water. He 
found that certain organic absorbents 
possessed the property of retaining ab- 
sorbed nitro-glycerine,even when placed 
under water, and did not lose their ex- 
plosive power. The nitrogenized ab- 
sorbents—wood fibre and gun-cotton— 
were found to be too dangerous for 
manufacturing large quantities. But 
Franzt has now succeeded in preparing 
a wood fibre which absorbs from 70 to 
75 per cent, of nitro-glycerine, which 
retains these proportions unchanged 
when in contact with water, and which 
retains also its explosive power after 
being pressed out and dried. 

Norbin & Ohlsson’s Patent Dynamite 
consists of a mixture of ammonium 
nitrate, with 8 to 10 per cent. of pulver- 
ized charcoal or coal, and 10 to 30 per 
cent. ofnitro-glycerine. The compound, 
which, on account of the hygroscopic 
property of the ammonium nitrate, must 

kept in metallic cases or glass 
vessels, is exploded by means of 8 per- 
cussion cap. 

A. ‘Nobers Pynamite is a mixture of 
69 parts of saltpetre, 7 of paraffine or 
naphthaline, 7 of coal dust, and 20 of 
nitro-glycerine. It is claimed that the 
addition of paraffine or naphthaline 
renders the mixture less hygroscopic. 

Lithofracteur, as manufactw by 
Krebs & Co. of Deutz, is. com of 
52 parts of nitro-glycerine, 30 of infusor- 
ial earth, 12 of coal, 4 of saltpetre, and 
2 of sulphur. 
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Ditimar’s Dualin consists of 50 parts 
of nitro-glycerine, 50 of ni saw- 
dust, and 20 of saltpetre. 

New Dynamite by Anthoine & Gen- 
aud. In this preparation unsized paper 
takes the place of silica, The paper is 
not only saturated with nitro-glycerine, 
but dipped in succession into solutions 
of saltpetre, potassium chlorate, and 
potassium picrate. 

Carbotzotine. This explosive mix- 
ture, patented in France by de Soulages 
and Cuhue, is composed of 50 to 64 
parts of sultpetre, 13 to 16 of sulphur, 
14 to 16 of spent tan, or very fine saw- 
dust, 9 to 18 of lampblack, and 4 to 5 
of ferrous sulphate, The mixture is 
heated with a suitable quantity of water 
to 230° to 248° F’., then allowed to cool, 
and the solid muss dried and shaped 
into bricks. 

Brise-rocs, an explosive agent patent- 
ed by Robaudi, consists of 40 parts of 
saltpetre, 20 of soda saltpetre, 15 of 
sulphur, 1 of rock salt, and 15 of woody 
substance, spent tan, sawdust, ete. 

Pudrolith. Poch’s blasting powder, 
known under this name, consists of 3 
parts by weight of spent tan, 5 of saw- 
dust, 3 of soda saltpetre, 3 of barium 
nitrate, 6 of wood charcoal, 12 of 
sulphur, and -68 of saltpetre. The 
barium and sodium salts are dissolved 
in hot water, the tan and sawdust 
stirred into the solution, and the mix- 
ture is evaporated to dryness. ‘The 
other ingredients, previously pulver- 
ized, are iutimately mixed’ with the 
pore residue in a revolving cylin- 

ler, 

Pyrolith, This blasting powder, 
pasenied by Wattlen, and used for 

lasting hard rocks, such as granite, etc., 
consists of 12.5 parts by weight of saw- 
dust, 67.5 of saltpetre, and 20 of flowers 
of sulphur. 
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For blasting softer rocks, such as 
limestone, coal, etc., Wattlen recom- 
mends the following composition: 11 
parts by weight of sawdust, 50.5 of salt- 
petre, 16 of soda saltpetre, 1.5 of pow- 
dered charcoal, and 20 of flowers of 
sulphur. 

Trets’ Blasting Powder, patented in 
England, consists of 52.5 per cent. of 
Chili soda saltpetre, 20 per cent. of 
sulphur, and 27.5 per cent. of spent 


Frozen Dynamite. Dynamite, when 
frozen solid, is comparatively valueless, 
as in thawing for use it becomes injured 
and sometimes ignites; but by granulat- 
ing it, as freezing takes place, and keep- 
ing it in this condition, it may be trans- 

ted, handled, or poured and rammed 
Into bore holes with entire safety and 
convenience. Freezing the dynamite 
in grains may be readily accomplished 
by passing it through a coarse sieve 
aher it is manufactured, but just before 
it congeals, and allowing it to fall 
loosely’and lie undisturbed during its 
exposure to a freezing temperature. 
The particles will slightly adhere, but 
may be readily separate by stirring. 
Dynainite so frozen will readily explode 
by the ordinary means, but the cay 
should have about three times the usual! 
quantity of fulminate, 


Augendre’s White Powder. This 

wider may be advantageously used 
for blasting very hard rock, although 
itissomewhat expensive. Considerable 
care and caution are required in ram- 
ming it into the drill holes, and for thia 
reason the work should be only in- 
trusted to experienced workmen. By 
the following process Augendre’s gun- 
powder can, be produced as a very ho- 
Mogeneous mixture and of great explo- 
sive energy. The three ingredients of 
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white gunpowder, potassium ferrocy- 
anide, sugar, and potassium chlorate, 
are pulverized, each by itself, in a mor- 
tar, and then thoroughly dried. Each 
of the ingredients, when dry, is again 
pulverized as finely as possible, and 
passed through a fine hair sieve. The 
respective quantities of the ingredients 
are then weighed off, pou upon a 
sheet of paper, and intimately mixed 
with the fingers or with a feather. The 
powder is then placed in a capacious 
porcelain mortar, moistened with abso- 


lute alcohol, and an intimate mixture 
is produced by continued rubbing with 
a pestle, the process being entirely free 
from danger if done in this manner. 
The powder, which is now in the form 
of a stiff dough, is spread upon a smooth 
board and dried in 2 warm room. The 
alcohol evaporates quickly, when the 
thin, dry cakes of powder are crushed 
between two smooth boards, and the 
powder passed through a fine sieve. In 
this manner it is obtained in the form 
of very fine, intimately mixed dust, 
possessing excellent explosive proper- 
ties. 

Hafenegger’s Gun and Blasting Pow- 
der, several varieties of which have 
been patented in England, resembles 
Augendre's white powder. "Their com- 
position is as follows: 

I, Nine parts of 
ate, } of sulphur, an 
coal. 

IL. Two parts of potassium chlorate, 
1 of refined sugar, and 1 of potassium 
ferrocyanide. 

IIL. Four parts of potassium chlorate, 
lof pulps or sugar, + of wood char- 
coal, and 1 of potassium ferrocyanide. 

IV. Four parts sof potassium chlorate, 
4 of sugar, 3 of wood charcoal, and 3 of 


tassium chlor- 
2 of wood char- 


sulphur. 
. One part of potassium chlorate 
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and 1 of sugar. 
VI. Eleven parts of potassium chlor- 
sine of sulphur, and } of wood char- 


Dr. Borlinetlo’s Gunpowder. Mix 
very intimately 10 parts of Chili salt- 
petre, 10 of picric acid, and 84 of potas- 
sium bichromate. 

Sharp & Smith's Patent Gunpowder 
consists of 2 parts of saltpetre, 2 of po- 
tassium chlorate, 1 of potassium ferro- 
cyanide, 1 of potassium tartrate, and 2 
of sulphur. 

Spence’s Powder for Cannon of Large 
Calibre. Two parts by weight of finely- 
pulverized charcoal are boiled with 38 

ts by weight of water. The boiling 
is interrupted after a short time, and, 
with constant stirring, 20 parts b 
weight of potassium chlorate, 2 pepe = 
verized coal, and 4 of sodium bicarbon- 
ate are added to the mixture of charcoal 
and water. The mass is again brought 
to the boiling point, 7 parts by weight 
of fine sawdust are added, and the boil- 
ing continued until the woody mass has 
formed a magma with the water. When 
this is done the mass is evaporated in 
open pans until it is of a consistency to 
be granulated in the usual manner in 
the powder-mill. 

‘on-explosive Powder, When this 
pore is ignited it does not explode, 

t burus slowly with a hissing noise. 
It loosens and raises stones without 
blasting them. It is cheaper than the 
ordinary powder, of quite a coarse 
grain, and contains 3 parts of potassium 
nitrate to 1 of sodium nitrate. The 
powder is mixed in the following pro- 
portions: 56.22 to 56.23 per cent. of 
potassium nitrate, 18.33 to 18.39 per 
cent. of sodium nitrate, 9.68 per cent. 
of sulphur, and 14.14 to 15.01 per cent. 
of charcoal. 


Green's Blasting Powder consists 
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rincipally of barium nitrate, contains 
bat little saltpetre and no sulphur. 
There is Jess danger in manufacturing 
it than gunpowder, but it is not fit for 
firearms. It possesses the great advan- 
tage of not emitting thick smoke or 
choking gases, and therefore does not 
interrupt the work in mines; and fur- 
ther, that it takes up less room than 
gunpowder and is much cheaper. Its 
effect as compared with gunpowder is 
as 18 to 11. 

Giant Dynamite is a mixture of 18 
to 28 parts by weight of pyroxyline, 55 
to 44 of nitro-glycerine, 5 to 10 of pyro- 
paper, 20 to 16 of nitro-starch, 1 to 1 of 
nitromannite, and | to 2 of water-glass 
The materials, which should be free 
from acid, are carefully mixed and 
brought under a cartridge press, in the 
stamp of which is fastened a needle 
whieh makes a hole in the cartridge for 
the reception of the fuse. The cartridge 
thus prepared is hermetically closed 
with collodion, and packed in the same 
manner as lithofracteur. norly be- 
fore the cartridge is to be used the 
coating of collodion is broken on those 
places where the holes are for the re- 
ception of the fuse. This consists of 
soft gun-cotton unbrepanied with potas- 
sium chlorate and plumbic ferrocyan- 
ide, and is prevented from dropping 
through by a knot on one end. It is 
drawn through the holes and a Bick- 
ford’s fuse fastened to the other end. 

Blasting Compound from Potato- 
Starch, The process is similar to that 
of manufacturing nitro-glycerine. The 
potato-starch is shaken with concen- 
trated nitric acid until it is dissolved, 
and then, with vigorous stirring, poured 
into sulphuric acid, whereby the prep: 
aration is separated in a finely-divided 
condition. All traces of acid are then 
removed by washing and rewashing, 
and treating the preparation with so- 
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dium carbonate. The explosive starch 
flour, when dry, forms a tender white 
powder. When touched with a glowin; 

piece of wood it is quickly consum 

with a yellow flame without leaving a 
residue. A great advant of the ex- 
plosive starch flour is that it explodes 
only after having been repeated! 

struck with a hammer upon an anvil, 
Its ignition temperature is between 
356° and 374° F, In external appear- 
ance this explosive agent does not diter 


from ordinary starch flour. It remains 
entirely andhanged when boiled in 
water, but loses the property of bein; 


colored blue by iodine. If examin 
with the microscope the well-known 
starch globules cannot be detected. 

A New Blasting Powder, patented in 


Germany by Th. Murtinsen, consists of : 
Parts. 

I. 
Bal 56 
Sulphur . 22 
Lampblack : 8 8 8 
Sewdustortan . . 2. | 13 2129 
Ferroussulphate. © 5. 2 2 3 5 


The ferrous sulphate is completely 
dissolved in a little water, and the other 
components are mixed with it at 248° 
to 266° F. The mixture is cooled off 
by. constantly stirring it and then dried, 

is powder can be stored, transported, 
and used without danger, and develops 
nosmoke in the mine. The first mix- 
ture is intended for dense rocks, the 
second for anthracite, and the third for 
bituminous coal. 

To protect blasting agents containing 
mitro-glycerine and ammonium nitrate 
from moisture, and to ipa the ex- 
udation of the nitro-glycerine, Nobel 
adds paraffine to them. He recom- 
mends the following proportions: 69 
per cent. of sodium nitrate, 7 per cent. 
of paraffine, and 4 per cent. of charcoal. 
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These ingredients are carefully mixed, 
and 20 per cent. of nitro-glycerine is 
added to the mixture. Or, 75 per cent. 
of ammonium nitrate, 3 per cent. of 
charcoal, 4 per cent. of paraffine, and 
18 per cent, of nitro-glycerine. 

Fiant Powder. Forty parts of nitro- 
glycerine are mixed with 60 parts of a 
dry mixture, consisting of 40 parts of 
sodium nitrate, 6 of rosin, 6 of sulphur, 
and 8 of infusorial earth or other anal- 
ogous absorbent substance. This forms 
a powerful blasting compound, which 
will not ignite from contact with flame 
nor from a blow, but may be readily 
exploded by the shock given by dis- 
charging a cap containing fulminate. 

Faure & ‘French's ‘Blasting Com- 
pound is a mixture of 1 part of char- 
coal, 16 of barium nitrate, and 1 of 
nitro-cellulose stirred into a dough with 
some water and then formed into disks 
and dried. 

Gun-Cotton.  Cotton-wool_ is im- 
mersed in a boiling dilute solution of 
potassium carbonate, then washed with 
water and well dried. It is now steeped 
for a few minutes in a cold mixture of 
1 part of concentrated nitric acid and 3 
of oll of vitriol, then squeezed, and 
again placed in a fresh acid mixture 
and lett there for 48 hours, It is then 
again well saueczed _and washed for a 
long time with running water, and fin- 
ally steeped in a solution of potassium 
carbonate. 

Gun-cotton thus manufactured will 
keep without change indefinitely, and 
may be kept under water for safety’s 
sake, and possesses, after drying, all its 
original properties. 

it is msoluble in water, alcohol, and 
ether, It takes fire at 300° F., burning 
away rapidly but without explosion; 
bat when ignited in a confined space, 
or by percussion, it decomposes with a 
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violent detonation, the energy of which 
equals that of five times its weight of 
gunpowder. 


New Blusting Compounds. 


1. Peralite is a coarse-grained pow- 
der ‘consisting of 64 per cent. of salt- 
petre, 30 per cent. of charcoal, and 6 
per cent. of sulphide of antimony. 

2. Jaline contains 65 to 75 per cent. 
of saltpetre, 10 per cent. of sulphur, 10 
to 15 per cent. of lignite, 3 to 8 per cent, 
of ium picrate, and 2 per cent. of 
potassium chlorate, 

New Blasting Compound from a 


Combination of Honey and Glycerine. 
The following proportions by weight 
are used : 

No. I. Tity parts of combination of 
honey and glycerine, 12 of potassium 
ehlontte 16 Sane nitrate, 17 of 

repared sawdust, an of prepared 
Challe me 


No. II. Thirty-eight parts of com- 
bination of honey and glycerine, 19 of 
potassium chlorate, 24 of potassium 
nitrate, 10 of prepared sawdust, and 9 
of prepared chalk. 

The combination of honey and gly- 
cerine is prepared as follows: Mix 1 
part of nitric acid of 1.50 specific grav- 
ity and 2 parts of sulphuric acid of 1.84 
specific gravity, and let the mixture 
cool off to 62° Eight parts of this 
nixture are placed in a wooden vessel 
lined with lead, and to this is added, 
with slow and constant stirring, 1 part 
of a mixture of equal parts of honey and 

lycerine, keeping the temperature of 

e compound between 59° and 68° F. 
After stirring for about 5 minutes the 
combination of honey and glycerine 
settles on the bottom of the vessel. It 
is then separated from the supernatant 
acid and washed first with water and 
next with a solution of soda to remove 
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the last traces of acid. It is now ready 
for mixing with the other ingredients, 
which must have been previously pul- 
verized and intimately mixed., ‘he 
sawdust flour is prepared by passing 
ordinary sawdust through 4 fine sieve 
and boiling it in a solution of soda uutil 
all resinous and coloring substances 
have been extracted, when it is washed 
in cold water and dried. 

Preparation of Blasting Compounds 
by directly Nitrating Crude Tar Oils. 
The crude tar oils are gradually, eom- 
pounded by constant stirring with nitric 
acid of a high grade. The clear oil 
standing over the precipitate is poured 
off into another vessel, nitric acid added 
to the residue, and the process repeated. 

The nitrogenized substances obtained 
in this manner are washed, dried, and 
mixed with substances yielding oxygen. 
The nitrates of alkalies, potassium 
chlorate, and the strongest nitric acid 
(1.5 specific gravity) are principally 
used for the purpose. 

Gelatinous . Nitro-glycerine. Cotton 
carefully cleansed and comminuted is 
boiled in a closed boiler with 5 parts by 
weight of dextrine and some acetate of 
ammonium ; the resulting jelly, of which 
as much as 7 per cent, may be dissolved 
in nitro-glycerine, forms with it a mass 
from which no nitro-glycerine can es- 
cape. 

‘0 prepare the blasting compound 
“Forctte” 76 parts of the above gelat- 
inous nitro-glycerine are mixed with 
15 parts of saltpetre and 9 of sawdust. 

lurtridge Shells of Eusily Combusti- 
ble Substances. The material consists 
of very loosely woven cotton or silk 
tissue, which is impregnated with nitro- 
glycerine, or with a mixture of sulphur 
and saltpetre. When the tissue is dry, 
collodion, to which a small quantity of 
castor oil has been added, is poured 
over it and it is then smoothed between 
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rollers. 

Fulminate of Mercury is used for 
filling percussion caps. ‘It ie prepared 
on a large scale by dissolving 1 part of 
mercury in 12 of pure nitric acid of 1.36 
specific gravity, and adding 12 of spirit 
of wine, when a violent reaction takes 
place, which is kept in check by adding 
faaeelly more alcohol. Firat, the 
fiquid becomes black by the separation 
of metallic mercury, which, however, 
soon See BeAr When the liquid be- 
eomes cool the fulminate of merew 
separates as a crystalline powder. It 
is nearly insoluble in cold water: from 
a boiling solution it is obtained in white 
prismatic crystals. When kindled in 
the open air it burns away like gun- 
powder, but by percussion it is decom- 
posed with a violent detonation, The 
explosion of the fulminate is so violent 
and rapid that it is necessary to moder- 
ate it for percussion caps. For this 
purpose it is mixed with potassium 
nitrate or chlorate, For gun caps 
potassium chlorate is generally mixed 
with the fulminate, and powdered glass 
is sometimes added to increase the sen- 
sibility of the mixture to explosion by 
percussion. After a little of the com- 
position has been introduced into the 
cap, it is made to adhere by a drop of 
solution of shellac in spirit of wine, 
which renders it also water-proof. 

Fulminate of Silver, Ten grains of 
pare silver are dissolved, at a gentle 
eat, in 70 drops of concentrated nitric 
acid of 1.42 specific gravity and 50 
drops of water. As soon as the silver 
is dissolved the heat is removed and 
2,000 drops of alcohol are added. If 
the action does not commence after a 
short time, a very gentle heat may be 
eppltel until effervescence begins, when 
the fulminate of silver will be deposited 
in minute needles, and may be further 
treated as in the case of fulminate of 
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mercury. When dry the fulminate of 
silver must be handled with the greatest 
caution, since it is exploded far more 
easily than the fulminate of mercury. 
It should be kept in small quantities, 
wrapped up separately in paper, an 

laced in a pasteboard box. The vio- 
ence uf its explosion renders it useless 
for percussion caps, but it is employed 
in detonating crackers, 

Fulminating Platinum is obtained 
by dissolving binoxide of platinum in 
diluted sulphuric acid and mixing the 
solution with an excess of ammonia, 
when a black precipitate will result 
which detonates violently at about 
400° F. 

Fulminating Gold is obtained as a 
buff-colored precipitate when ammonia 
is added, to a solution of terchloride of 
gold. It explodes violently when 
gently heated. 


EXPLOSIVE AGENTS. 

Blasting Cartridges, Dissolve 73 
parts of saltpetre and 1 of magnesium 
sulphate in } of their weight of boiling 
water, and compcund with 8 parts of 
ground wood charcoal, 8 of bran, and 
10 of sulphur, previously mixed dry. 
Stir the mass thoroughly, and heat for 
2 hours at a temperature of 284° F., 
and then dry in a drying apparatus for 
5 hours at @ temperature of 122° F. 
The dried mass is pressed into cylin- 
ders, four of which are generally 
formed into a cartridge in a paper 
shell. 

Blasting Paper, Coat unsized 
with a hot mixture of 11 drachins of 
ferrocyanide of potassium dissolved in 
34 pints of water, 11 ounces of bass- 
wood charcoal, 14 ounces of refined 
saltpetre, 24 ounces of potassium chlo- 
rate, and 64 drachms of wheat starch, 
stirred to a paste with 14 ounces of 
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water; dry and smooth. For use roll’ 
strips of the prepared paper into car- 


tridges. 

Explosive Combination. An explo- 
sive combination consists, according to 
a French patent, of 80 parts of pow- 
dered potassium chlorate, 20 parts of 
ordinary coal tar, and a porous, ab- 
sorbent substance, such as pulverized 
wood-charcoal or silicious earth. Po- 
tassium permanganate can be substi- 
tuted for a portion of the chlorate. 

Explosive Substance. This, accord- 
ing to an English patent, consists of 9 
parts of potassium chlorate, 2 of carbo- 
hydrate (sugar), 1 of flour, and 1 of fer- 
rocyanide of potassium. 

laplosive and Pyrotechnic Sub- 
stances. Ferrocyanide of potassium, 
saltpetre,and chlorate 
of potassium are dis- 
solved and mixed 
with pulverized char- 
coal. The water is 
then evaporated, and 
the substances are 
combined by the ad- 
mixture of paraffine 
orresins. The paraf- 
fine is used either 
melted or dissolved 
in benzine. The mass 
is made into any de- 
sired shape, and can 
also be used for coat- 
ing paper. 

Method of Blastin 
under Water wit 
Compressed Gun-cot- 
ton. In the accom. 
panying illustration, 

‘ig. 60, aa represent 
layers of gun-cotton, 
b the cartridge of com- 
pressed gun-cotton, 
and d thequick match 
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with the cap. The 
eartridge is enclosed in the rubber tube 
e, which on the top is fastened water- 
tight around tbe quick-match, so that 
when the cartridge is placed under 
water the latter can penetrate the gun- 
cotton only from below. The entire 
charge is enclosed in the tin case c, 
whieh is open on top and bottom for 
the passage of water. The cartridge re- 
mains explosible until all the gun- 
cotton is soaked through by the water 
entering from below, which with a 
cartridge about 1 inch in diameter and 
4% inches long will be the case in ex- 
actly 22 hours, which makes the unex- 
fed explosion of a charge missing 
Ere impossible after that time. 
New Blasting Powder, Saltpetre, 
tassium chlorate, and finely-pulver- 
Tred coal-tar pitch are converted with 
benzine into a plastic paste, which is 
made into flat cakes and freed from the 
benzine by evaporation, and then 
worked in the same manner asordinary 
powder. The grains, which, like those 
of the ordinary article, areirregular in 
form, can be made of any desired size. 
The density, which is 0.9 or somewhat 
more, corresponds with that of ordinary 
gunpowder. This new powder pos- 
sesses considerable hardness, does not 
lose color, even when wet, and without 
undergoing a change stands a higher 
degree of heat than that of melting 
tin. It is not inflammable by single 
sparks of short duration. ited free, 
it burns quickly with a white flame; 
in a closed space it burns, however, 
very energetically with little smoke 
and leaving a very small residue. A 
gun is not in the least affected by its 
combustion products. The advantages 
of this powder are: 1. Facility’ and 
quickness of manufacture. 2. Safety 
.in its preparation. 3. Absence of all 
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hygroscopic properties (4 ounces placed 
upon a very sensitive scale in an open 
window for 4 daysof misty weather did 


not increase in weight) 4, Superior 
force, 2} times that of ordinary powder. 
5. Very small residue. 6. Scarcely 


perceptible smoke. 
New Method of Preparing Giant 
Powder. Two mixtures are prepared : 
_@. 36.06 parts of potassium or sodium 
bisulphate, 28.60 of potassium nitrate, 
and 9.20 of glycerine. 

5. 50 to 55 parts of some chlorate, and 
50 to 45 parts of a substance rich in 
carbon. 

On igniting a mixture of the two, it 
is claimed mixture evolves sufficient 
heat to effect the nitrification of the 
glycerine and explosion of the nitro- 
glycerine. The material rich in carbon 
is saturated with concentrated solutions 
of the bisulphate, nitrate, and chlorate, 
and dried. The mass is then mixed 
be the glycerine and made into car- 

es. 


Preparation of Hyponitric Acid and 
tts Use for Explosive and Iiluminating 
Substances, The following process hag 
been patented in France and Germany: 
wae cfs ih re heated in the retort 

ig. 61). “The develo gases are 
first conducted through serene acid, 
which retains the moisture, and then 
into the condensers Cof enamelled cast- 
iron, which rest in the cooling veasel 
whose cooling fluid is kept at zero 
the ice machine G. While the oxygen 
escapes for further use through D, the 
hyponitric acid collects in the reser- 
voirs H and J, the first of which is pro- 
vided with a test-cock for the examina- 
tion of the acid. The reservoir J con- 
tains sulphuric acid. From J the 
hyponitric acid is brought by the pump 
O into the vessel Z, and from there is 
drawn into tincans. The oxide of lead 
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‘in the retorts is reconverted into nitrate 
by nitric acid. 

A mixture of carbon di-sulphide and 
hyponitric acid is a powerful explosive, 
which is exploded by fulminate of mer- 
cury or gunpowder. It does not ex- 
plode by a shock alone, nor by heating 
to 398° F. A mixture of equal parts 
of hyponitrie acid and carbon di-sul- 
phide gives the most powerful explo- 
sion. 

The mixture burns in the open air 
with a brilliant white light, which is 
powerfully actinic. 


MATCHES. 


Swedish Matches are made in Swe- 
den almost exclusively of white poplar 
wood, it being the cheapest. locks 
of the length of the match are cut by 
machinery from the round logs and 
splintered, the splints kiln-dried and 
coated with parafiine. The end to be 
covered with the inflammable com- 
pound is dipped in a solution of paraf- 

ine in benzine, when they are in 
dried. They are then dipped into the 
inflammable compound, which should 
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be of such a consistency that only small 
drops remain adhering to the stick. 
The following mixtures are used : 


In Nos. I. and II. the paraffine is first 
rubbed up with the antimony and 
then incorporated with the compound, 
The compound ignites easily and trans- 
mits the flame quickly to the wood, 
Matches with compound No. II. ig- 
nite well and burn quietly. Matches 
with No. III. ignite easily on the 
striking surface and quickly transmit 
the flame to the wood. Compound 
No. IV. furnishes matches exactly like 
those of the Jénkiping product; they 
ignite easily on the striking surface, 
transmit the flame quickly to the wood, 
burn quietly and without noise, 

Striking Surface of Swedish Matches 
consists of a compound prepared by 


Parts, 

—_ Ame, 

I, If I Iv. 
Chlorate of um 2000 2 2000 4000 
Plumbic dioxide . . 1150 2150 
Minium . . . . . 2500 2500 2000 4000 
Antimony trisulphide 1250 1250 1900 3000 
Chromate of potassium 1318 750 1500 

670 «670 «670 «6670 


Gum-Arabic. . . . 
Paraffine. . = 
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mixing 9 parts of amorphous phos- 
phorus, 7 of iron pyrites pulverized 
and sifted, 3 of pulverized glass, and 1 
of glue or gum with the requisite quan- 
tity of water. 

Matches without Sulphur, which can 
be ignited by friction on any surface 
and do not Sven: ptisre from the 
air, are prepare dipping the 
matches into thot solution afany kind 
of fat, and using the following inflam- 
mable compound : Seven parts cl phos: 
phorus, 7 of gum-Arabic, 40 of lead 
nitrate, 5 of pulverized glass, and 10 of 
water. 

Inflammable Compounds. H. Schwars 
recommends the following mixtures as 
giving excellent results; I. One part of 
pulverized sulphur is melted in warm 
water with 4 of yellow phosphorus. 
Most of the water is then poured off 
and the fluid mixture rubbed inti- 
mately with 4 pares of dextrine gum. 
Now ‘compound 45 parts of minium 
with 14 equivalent of nitric acid, d 
the mixture, pulverize it, and add it 

mee e phosphorus mixture. 

he matches are saturated with solu- 
tion of pine rosin in alcohol, and dried 
at a moderate heat. 


II. Mix 1 part of phosphorus, 5 of 
chalk, 2.8 of anhydrous gypsum, 6 of 
pulverized glass, and 6 of some aggluti- 
nant and coloring matter. This com- 

und rae Zongh seeing, sur- 
face, ignites with a slight report, and 
does not absorb moisture, x 

Inflammable Compound without 
Phosphorus. Thirty-six rts of 
plumbic dioxide, 15 of chlorate of 
Potassium, 9 of manganese dioxide, 8 
of flowers of sulphur, 6 each of infn- 
sorial earth, pulverized glass or sand 
Bnd amorphous phosphorus, and 8 of 
glue. 
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The compound ignites by friction on 
any surface. 

Parlor Matches. The sticks are first 
thoroughly dried, then scaked with 
stearic acid, and finally dipped into an 
inflammable compound prepared from 
3 parts of phosphorus, 4 of gum traga- 
canth, 3 of water, 2 of fine sand, and 2 
of red lead. To perfume the matchew 
they are dipped, after the compound ia 
dry, into a solution of aromatic gam, 
made of 4 parts of benzoin in 1 of 
spirit of wine of 40° B. 

Colored Parlor Matches. The in- 
flammable compound on the end of the 
matches may be coated with different 
colored lacquers to give a vari 
appearance when placed in boxes, 


The lacquers are prepared in the 
following manner: Eight parts of pul- 
verized rosin are dissolved in a hot 
mixture of 200 parta of alcohol and 
4 of glycerine, and 40 parts of 
solution of shellac added to the hot 
solution. The whole is then thoroughly 
agitated and, while yet warm, couni- 
pounded with the necessary quantity 
of Cares matter, and finally allowed 
to cool 


The green iridescent bronze color, 
which is in great demand, requires for 
the above solution of lacquer 80 parts 
of crystallized fuchsine, or 28 parts of 
methyl-violet. To produce violet an 
addition of only } part of methyl-violet 
is required; for blue 3 part of aniline 
blue soluble in water; for orunge 4 
poe of aniline orange; for blue-green 

part of methyl-green. For yellow- 
green 2 parts of blue-green are mixed 
with 1 of orange; and for red 32 parts 
of coralline with au addition of 2 parts 
of caustic soda-lye, dissolved in the 
above lacquer. 


Anti-phosphorus Matches. The paste 
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for the friction surface consists of 
minium, sand, and amorphous phos- 
phorus rubbed up with a solution of 
gum-Arabic and applied with a brush ; 
or of 10 parts of amorplrous phosphorus, 
8 of pyrolusite or antimony trisulphide, 
and 3 to 6 of glue dissulved in water. 
To prepare the matches the ends are 
first dipped into melted sulphur, stearic 
acid, or wax, and then into a compound 
of 6 parts of chlorate of potassium and 
2 to 3 of trisulphide of antimony mixed 
with a solution of 1 part of glue in 
water. It must be remarked here that 
the mixture of bichromate of potassium 
and antimony is exceedingly danger- 
ous, as it is easily ignited by a shock or 
friction, 

Matches Inextinguishable by the 
Wind. Sheets of paper, thin paste- 
board, or wood are saturated with a 
solution of saltpetre in water to which 
has been added some substance emitting 
an agreeable odor while burning. When 
the sheets are dry, a thin layer of a 
phosphorus compound, as is used in 
the manufacture of friction matches, 
and to which some incombustible sub- 
Btance, a8 pulverized glass, fine sand, 
etc., has been added, is placed between 
two of them, leaving a part of one end 
free for handling. When dry the 2 
sheeta are pasted together, and this is 
cut up into strips of suitable shape. 
These strips are then coated with a 
varnish to protect them from moisture 
and to prevent their ignition by friction 
during transportation, etc. 


Matches without Phosphorus. Pre- 
pare a paste of 10 parts of dextrine, 75 
of pulverized chlorate of potassium, 35 
of pulverized Plnmble dioxide, and a 
like quantity of pulverized pyrites with 
the necessary quantity of water, and 
dip the end of the splints into the com- 
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pound. 

Matches without Phosphorus, of an 
excellent quality, and in the manufact- 
ure of which there is not the slightest 
danger, are obtained from the follow- 
ing mixture: 53.8 parts of chlorate 
of potassium, 10 of gum-Arabic, 3 of 
gum acanth, 6 of reyeclaaite 6 of 
ferric oxide, 12 of pulverized glass, 5 
of bichromate of potassium, 3 of sul- 
phur, 1.2 of chalk, and sufficient water. 

Paraffine or sulphur is used for trans- 
mitting the flame to the wood. The 
matches can only be ignited by being 


struck on a surface composed of the 
following mixture: Five parts of anti- 
mony trisulphide, 3 of amorphous phos- 
phorus, 14 of pyrolusite, and 4 of glue. 

Amorces d’Allumettes are matches 
prepared from 20 parts of phosphorus, 
5.5 of gun-cotton, 5 of palverized woos 
charcoal, 5 of iron filings, 51.5 of sul- 
phur, and 10 of gum. 


Nickte’s Process of Preparing an 
Amorphous Phosphorus from the Ordi- 
nary Article. The conversion of ordi- 
nary into amorphous Phos ots is ac- 
complished by heating ordinary phos- 

horus from 446° to 482° F. in a closed 
iron boiler. After 3 or 4 weeks the 
phosphorus is found to be converted 
Into a red, brittle mass which is ground 
by millstones under water, and sepa- 
rated from the ordinary phosphorus 
either by bisulphide of carbon or caustic 
soda, in which the latter ir soluble. 
The temperature requires careful regu- 
lation, for if it is allowed to rise to 500° 
¥F. the amorphous phosphorus quickly 
resumes the ordinary condition, evolvy- 
ing the heat which it had absorbed dur- 
ing its conversion, and thus converting 
much of the phosphorus into vapor. 
This reconversion may be shown by 


heating a little amorphous phosphorus 
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in a test-tube, when drops of ordinary 
phosphorus condense on the cool part 
of the tube. Ordinary phosphorus is 


very poisonous, while 


osphorus a) appears to be harmless. 
ne phosphorus 
very injurious effect upon the persons 


vap or 0: 
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resulting in the decay of the lower jaw. 
rt This evil may be greatl 

good ventilation or by diffusing turpen- 
tine vapor through the air of t 
room, or may be entirely obviated by 
substituting amorphous phosphorus for 
the ordinary variety. 


mitigated by 


e work- 
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Henley’s Twentieth Century Formulas 1907 


Pyrotechnics 
FIREWORKS. 
The 


chief chemical process is, of 
oxidation. Oxidation may be 


The chief of th 
chlorates and nitrate 
is to promote the continuance of com- 
bustion when it is once started. They 
are specially useful, owing to their solid 
nan-hygroscopic nature. ‘Then ingredi- 
ents are necded to prevent the too speedy 
action of the oxidizing agents, to regulate 
the process of combustion, such as 
calomel, sand, and sulphate of potash. 
Thirdly, there are the active ingredients 
that produce the desired effect, prominent 
among which are substances that in 
contact with flame impart some special 
color to it. Brilliancy and brightness 
are imparted by steel, zinc, and copper 
filings. Other substances employed are 
lampblack with gunpowder, and, for 
theatre purposes, lycopodium. 

Fireworks may be classified under 
four heads, viz.: 

1. Single fireworks. 

2. Terrestrial fireworks, which are 
placed upon the ground ‘and the fire 
issues direct from the surface. 

3, Atmospheric fireworks, which begin 
their display in the air. 

_ 4 Aquatic fireworks, in which oxida- 
tion is so intense that they produce a 
flame under water. 


Rockets.—First and foremost among 
atmospheric fireworks are rockets, made 
in different sizes, each requiring a slight]: 
different percentage composition. A mood 
formula is 


Sulphur... .. 1 part 
Carbon, wood 2 parts 
Niter, 4 parts 


Meal powder......... 1 part 
Meal powder is a fine black or brown 
dust, which acts as a diluent. 


Roman Candies.—Roman candles are 


somewhat after the same principle. An 
average formula is: 
Sulphur... 4 parts 
Carbon 8 parts 
Niter. 8 parts 


CHILDREN’S SAFE FIREWORKS 
(SPARKLERS): 
Coat 12 inch lengths of No. 18 Iron 
Wire with a compound consisting of: 


Powdered sulphur ... 1 ounce 
Potassium nitrate ... 5 ounces 
Powdered charcoal .. 1% ounces 
Iron filings . ounces 
Aluminum powder... % ounce 


mixed in shellac to a thick creamy con- 
sistency, Dip the wires in the mixture 
and then insert the base end of wires in 
holes drilled into a board, until the mix- 
ture dries. Repeat this process until each 
wire is covered with a thick coat. 


COLORED FIRES. 

The compounds should be ignited in a 
small pill box resting ona plate. All the 
ingredients must be dried and powdered 
separately, and then lightly mixed on a 
aheatrals paper eral wayav bearsin mind 
that sulphur and chlorate of potassium 
explode violently if rubbed together. 

Smokeless Vari-Colored Fire—First 
take barytes or strontium, and bring to 
a glowing heat ina suitable dish, remove 
from the fire, and add the shellac. The 
latter (unpowdered) will melt at once, 
and can then be intimately mixed with 
the barytes or strontium by means of a 
spatula. After cooling, pulverize. One 
may also add about 24 per cent of pow- 
dered magnesium to increase the effect. 
Take for instance 4 parts of barytes or 
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strontium and 1 part of shellac. 

The following salts, if finely powdered 
and burned in an iron ladle with a little 
spirits, will communicate to the flame 
their peculiar colors. 

Potassium nitrate or sodium chlorate, 
yellow. 

Potassium chlorate, violet. 

Calcium chloride, orange. 

Strontium nitrate, red. 

Barium nitrate, apple green. 

Copper nitrate, emerald green. 

Borax, green. 

Lithium chloride, purple. 


‘The colored fires are used lar; 
production of various theatrical effects. 
Blue Fire.— 
1—Ter-sulphuret of 


antimony. 1 part 
Sulpbur:. @ parts 
Nitrate of potassium 6 parts 
IL—Sulphur.........- 15 parts 
Potassium sulphate 15 parts 
Ammonio-eu pric 
sulphate . 15 parts 
Potassium nitraie.. 27 parts 
Potassium chlorate 8 parts 
Iu. cay ricrate of potash, 8 parts 
Calomel........- 4 parts 
Cop er sulphate. 5 parts 
Shellac. “3 parts 
—Ore pi; ment. 2 parts 
Ve—Qre pigme 3 parts 
Potassium chloride _5 parts 
Sulpbur.......... 13 parts 
Potassium nitrate.. 77 parts 
V = Bataniim chlorate 10 parts 
Cop er chlorate. 20 parts 
Alcohol 20 parts 
Woven, 100 parts 
VI.—Copper chlorate... 100 part 
Copper nitrate. 50 parts 
Barium chlorate... 25 part. 
Potassium chlorate 100 parte 
Alcohol .. -. 500 parts 
Water... 
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Green.— 

I—Barium chlorate 20 parts 
Alcohol... . 20 parts 
Water... + 100 parts 

I1.—Barium nitrate.... 10 parts 
Potassium chlorate 10 parts 
Alcohol.......... 20 parts 

100 parte 
5 parts 
1} parts 


Pound after cooling, and add 
Barium chlorate, 2 to 5 per cent. 
Red.— 
I.—Shellas Baas 
Strontium nitrate 1 to 1. & ete 
Preparation as in green fire. In damp 
weather add 2 to 4 per cent of potassium 
chlorate to the red flame; the latter 
causes a little more smoke. 
T1.—Strontium nitrate.. 20 parts 
Potassium chlorate 10 parts 


Alcohol.......... 20 parts 
Water.........--- 100 parts 
Yellow.— 
1.—Sulphur...... 16 parts 


Dried carbonate of 


soda........... 28 parts 

Chlorate ‘of ‘potas- 
sium....... 61 parts 
I.—Sodium chlorate... 20 parts 
Potassium oxalate. 10 parts 
Alcohol.... 20 parts 
Water.. 100 parts 

Violet.— 

I—Strontium chlorate. 15 parts 
Copper chlorate... 15 parts 
Potassium chlorate 15 parts 
Alcohol .. . 50 parts 
Water.. + 100 parts 

I1.—Potassium chlorate 20 parts 
Birostiam euorate) 20 parts 

Cop;  eblorates 10 parts 
Alcohol : 50 parts 
Were + 100 parts 


Lilac.— 
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Potassium chlorate 20 parts 
Copper chlorate... 10 parts 
Strontium chloride. 10 parts 
Alcohol ......, 50 parts 
Water............ 100 parts 

Mauve.— 
Chlorate of potash. 28 parts 
Calomel. .. 12 parts 
Shellac... s+ 4 parts 
Strontium nitrate.. 4 parts 
Cupric sulphate... 2 parts 
Fatt couse lipart 
Purple.— 
Copper sulphide. . 8 parts 
Calomel. . 7 parts 
Sulphur: f .. _@ parts 
Chlorate of potash. 16 parts 
White.— 
1.—Gunpowder .. 15 parts 
Sulphur... .. 22 parts 
Nitrate of potassium 64 parts 
TI.— Potassium nitrate... 80 parts 
Sulphur,.......,,. 10 parts 
Antimony sulphide 
(black). . 68 parts 
Flour. . § parts 
Powdered camphor. 2 parts 

III.—Charcoal..... » 1 part 

Sulphur. 11 parts 


Potassium sulphide. 88 parts 


IV.—Stearine,.......... 1 part 
Barium carbonate .. 1 part 
Milk sugar,........ 4 parts 
Potassium nitrate... 4 parts 
Potassium chlorate. 12 parts 


As a general rule, a correspondin, 
quantity of shellac may be taken instea 
of the sulphur for inside fireworks. 

The directions for using these solu- 
tions are simply to imbibe bibulous pa- 
pers in them, then carefully dry and roll 
Fghtly into rolls of suitable length, accord- 
ing to the length of time they are to burn. 


Fuses.—For fuses or igniting papers, 
the following is used: : 
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Potassium nitrate... @ parts 
40 parts 
Water..... 100 parts 


Mix and dissolve, and in the solution 
place unsized paper: raise to nearly a boil 
and keep at this temperature for 20 
minutes. If the paper is to be “slow,” 
it may now be taken out, dried, cut into 
strips, and rolled. If to be “faster,” the 
heat is to be continued longer, according 
to the quickness desired. Care must be 
taken to avoid boiling, which might dis- 
integrate the paper. 

In preparing these papers, every pre- 
caution against fire should be taken, and 
their preparation in the shop or house 
should snot) ber thought era Lacene icy 
the solutions, etc., where heat is neces- 
sary, the water bath should invariably 
be used. 


PYROTECHNIC MAGIC. 

_ [Caution — When about to place any 
lighted material in the mouth be sure 
that the mouth is well coated with saliva, 
and that you are exhaling the breath con- 
tinuously, with greater or less force, 
according to the amount of heat you can 

ar. 

If the lighted material shows a ten- 
dency to burn the mouth, do not aitempt 
to drag it out quickly, but simply shut the 
lips tight, and breathe through the nose, 
and the fire must go out instantly. 

In the Human Gas Trick, where a 
flame 10 to 15 inches long is blown from 
the mouth, be careful after lighting the 

, #0 continue w exhale the breath. 

hen you desire the gas to go out, sim- 
ply abut the lips tight and hold the 

reath for a few seconds. In this trick, 
until the gas is well out, any inhalation 
is likely to be attended with the most 
serious results. 

‘he several cautions above given may 
be examined with a lighted match, first 
removing, after lighting the match, any 
brimstone or phosphorus from its end.] 
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To Fire Paper, etc., by Breathing on 
it—This secret seems little knows to 
conjurers. 

Half fill a half-ounce bottle with car- 
bon disulphide, and drop in 1 or 2 frag- 
ments of phosphorus, each the size of a 
pea, which will quickly dissolve. Shake 
up the liquid, and pour out a small tea- 
spoonful onto a piece of blotting paper. 

ihe earbon disulphide will quickly evap- 
orate, leaving a film of phosphorus on 
the paper, which will quickly emit fumes 
and burst into flame. The once-popu- 
lar term Fenian fire was derived from 
the supposed use of this liquid by the 
Fenians for the purpose of setting fire to 
houses by throwing a bottle down a 
chimney or through a window, the bottle 
to break and its contents to speedily set 
fire to the place. 

For the purpose of experiment this 
tiquid should only be prepared in small 

uantities as above, and any left over 
should be poured away onto the soil in 
the open air, so as to obviate the risk of 
fire. Thin paper may be fired in a sim- 
ilar manner with the acid bulbs and 
powder already mentioned. The pow- 
der should be formed into a paste, laid on 
the paper, and allowed to dry. Then the 
acid bulb is pasted over the powder. 

Burni: Brimstone.—Wrap cotton 


ast A Bri 
Around two small pieces of brimstone 
and wet it with gasoline; take between the 
fingers, squeezing the surplus liquid out, 
light it with a candle, throw back the 
head well, and put it on the tongue blaz- 
ing. Blow fire from mouth, and observe 
that a freshly blown-out candle may be 
lighted from the flame, which makes it 
more effective. After lighting candle 
chew up brimstone and pretend to swallow. 


Blazing Sponge Trick.—Take 2 or 8 
small sponges, place them in a ladle; 
pour just enough oil or gasoline over 
them to wet them. Be very careful not 
to have enough oil on them to cause them 
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to drip. Set fire to the sponges and take 
one of them up with the tongs, and throw 
the head back and drop the blazing 
sponge in the mouth, expelling the 
breath all the time. Now close your 
mouth quickly; this cuts off the air from 
the flame and it immediately goes out. 
Be careful not to drop the sponge on the 
face or chin. Remove sponge under 
cover of a handkerchief before placing 
the second one in the mouth. 


Burning Sealing Wax,—Take a stick 
of common sealing wax in one hand and 
a candle in the other, melt the wax over 
the candle, and put on your tongue while 
blazing. The moisture of the mouth 
cools it almost instantly. Care should 
be taken not to get any on the lips, chin, 
or hands. 


Demon Bowls of Fire.—The performer 
has three 64-inch brass bowls on a table, 
and openly pours ordinary clean water 
(may be drunk) into bowls, until each is 
about half full. Then by simply passing 
the hand over bowls they each take fire 
and produce a-flame 12 to 20 inches high. 

Each bowl contains about 2 tea- 
spoonfuls of ether, upon which is placed 
a small piece of the metal potassium, 
about the size of a pea. If the ether be 
pure the potassium will not be acted 
upon. When the water is poured into 
the bowl the ether and potassium float 
up, the Jatter acting vigorously on the 
water, evolving hydrogen and setting fire 
thereto, and to the ether as well. 

The water may be poured into the 
bowl and lighted at command. In this 
case the potassium and ether are kept 
separated in the bowl, the former in a 
little cup on one side, and the latter in 
the body of the bow!. The water is 
poured in, and on rocking the bow! it is 
caused to wash into the little cup, the 
potassium floats up, and the fire is pro- 


duced. 
N. B—The above tricks are not, safe 
in any but specially made bowls, i. e., 
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bowls with the wide flange round edge to 
prevent the accidental spilling of any 
portion of the burning ether. 


The Bosning Banana.—Place some 
alcohol in a ladle and set fire to it. Dip 
a banana in the blazing alcohol and eat 
it while it is blazing. As soon as it is 
placed in the mouth the fire goes out. 


Sparks from the Finger Tips.—Take a 
small piece of tin about 4 inch wide and 
4 inches long. Bend this in the shape 
of a ring. To the center of this piece 
solder another small piece of tin bent in 
the shape of a letter U; between the 
ends of this U place a small piece of wax 
tape about 4 inch long. Take a piece of 
small rubber tubing about 2 feet in length 
and to one end of this attach a hollow 
rubber ball, which you must partly fill 
with iron filings. Place the rubber ball 
containing the iron filings under the arm 
and pass the rubber tube down through 
the sleeve of the coat to the palm of the 
band; now place the tin ring upon the 
middle finger, with the wax taper inside 
of the hand. Light this taper. By 
pressing the arm down sharply on the 
rubber ball, the force of the air will drive 
some of the iron filings through the rub- 
ber tube and out through the flame of the 
burning taper, when they will ignite and 
cause a beautiful shower of sparks to ap- 
pear to rain from the finger tips. 


To Take Boiling Lead in the Mouth.— 
The metal used, while not unlike lead in 
appearance, is not the ordinary metal, 
but is really an alloy composed of the 
following substances: 


Bismuth. 8 parts 
Lead... 5 parts 
Tinned 2 parts 

To prepare it, first melt the lead in a 


crucible, then add the bismuth and finally 
the tin, and stir well together with a piece 
of tobacco pipe stem. This “fusible 
metal” will melt in polling water, anda 
teaspoon cast from the alloy will melt if 
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rer hot water be poured into it, or if 
boiling water be stirred with it. If the 
water be not quite boiling, as is pretty 
sure to be the case if tea from a teapot is 
used, in all probabiliy the heat will be 
insufficient to melt the spoon. But b: 
melting the alloy and adding to it a small 
quantity of quicksilver a compound will 
be produced, which, though solid at the 
ordinary temperature, will melt in water 
very much below the boiling point. 
Another variety of easily fusible alloy is 
made by melting together 

- 7 to 8 parts 

4 parts 

2 parts 

. 1 to 2 parts 


158°, that given 


above at 208° F. 
Either one of the several alloys above 
Riven will contain considerably less heat 
an lead, and in consequence be the 
aes suitable for the purposes of a ‘Fire 
ing. 
hen a body is melted it is raised to a 
certain temperature and then gets no 
hotter, not even if the fire be increased— 
ull the extra heat goes to melt the re- 
mainder of the substance. 


Second Method.—This is done with a 
ladle constructed similarly to the tin cup 
ina previous trick. ‘The lead, genuine in 
this case, is, apparently, drunk from the 
ladle, which is then tilted, that it may 
be seen to be empty. The lead is con- 
cealed in the secret interior of the ladle, 
and a solid piece of lead is in conclusion 
dropped from the mouth, as congealed 
metal. 


To Eat Burning Coals.—In the first 
lace make a good charcoal fire in the 
Firnace. Just before commencing; the 
act throw in three or four pieces of soft 
pine. When burnt to a coal one cannot 
tell the difference between this and char- 
coal, except by sticking a fork into it. 
This will not burn in the least, while the 
genuine charcoal will. You can stick 
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your fork into these coals without any 
difficulty, but the charcoal is brittle and 
hard; it breaks before the fork goes into 
it. 

Chain of Fire.—Take a piece of candle 
wick 8 or 10 inches long, saturated with 
kerosene oil, squeeze out surplus oil. 
Take hold of one end with your fire tongs, 
light by furnace, throw back your head, 
and lower it into your mouth while ex- 
haling the breath freely. When all in, 
close your lips and remove in handker- 
chief. 

Nore.—Have a good hold of the end 
with the tongs, for ‘fit should fall it would 
probably inflict a serious burn; for this 
reason also no burning oil must drop 
from the cotton. 


Biting Off Red-Hot Iron.—Take # 
piece of hoop iron about 2 feet long, 
place it in a vise and bend it backwards 
and forwards, about an inch from the 
end, until it is nearly broken off. Put 
this in a furnace until it becomes red hot, 
then take it in your right hand, grasp the 
broken end in your teeth, being careful 
not to let it touch your lips or your 
tongue, make a “face” as though it was 
terribly hard to bite off, and let the 
broken end drop from betweer your teeth 
into a pail of water (which you should 
always have at hand in case of fire), 
when the hissing will induce the belief 
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that the portion bitten off is still “red 
hot”—it may be, for that matter, if the 
iron be nearly broken off in the first place 
and if you have good teeth and are not 
afraid to injure them. 

Water Stirred Yellow, Scarlet, and 
Colorless. —Obtain a glass tube with one 
end hermetically sealed and drawn into a 
fine point that will break easily. Into an 
ale glass put a solution of mercury bi- 
ehloride (corrosive sublimate, a deadly 
poison) and into the tube a strong solu- 
tion of potassium iodide so adjusted in 
strength that it will redissolve the scarlet 
precipitate formed by the union of the 
two liquids, While stirring the solution 
in the glass the bottom of the tube (ap- 
parently a glass rod) is broken and a 
small portion of its contents allowed to 
escape, which produces a beautiful sear- 
let. The balance of the fluid in the tube 
is retained there by simply keeping the 
thumb on the open top end. Continue 
the stirring, allowing the balance of the 
contents of the tube to escape, and the 
scarlet fluid again becomes colorless. 
Before the scarlet appears the liquid is 
yellow. 

To heighten the effect, another ale 
glass, containing only clean water and a 
solid glass stirring-rod, may be handed 
to one of the company, with instructions 
to do the same as the performer; the 
result is amusing. 


